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Taiwan had undergone tremendous growth during the period
1961 to 19 76. Unlike during the fifties when growth was stimulated
by import substitution, growth was export-led. Amidst rapid expansion
of exports, considerable change in their commodity composition was
also observed. An multivariate model is employed to identify the
patterns of Taiwan's nonfood manufactured exports with a view to see
whether there had been any real change in her comparative advantage
position over the period concerned. This model explains the pattern
of Taiwan's trade at four points of time (namely, 1961, 1966, 1971 and
1976), with four variables representing Heckscher-Ohlin Factor
Proportion Theory, Neo-Factor Proportion (Human Capital) Theory,
Technological Gap Theory and Product Cycle Theory respectively.
These trade theories are chosen for their relevance to Taiwan, whose
basis of trade with her major trade partners of developed countries
was obviously the difference in endowments of production factors and
technology factors.
It is found that the technological factors, namely, product
age and product differentiation, are not significant explanatory
variables of Taiwan's export pattern but capital. and skill intensity
are. The regression analysis results indicate that, despite of her
rapid economic growth with accumulation of both physical and human
capital, comparative advantage of Taiwan remained in labour intensive
products. Nevertheless, the revealed patterns of trade was able to
demonstrate this only in the late sixties when trade restrictions
inherited from the fifties was completely removed.
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Notwithstanding the relatively stable comparative advantage,
Taiwan's exports expanded rapidly but at varied rates. The pattern
of export expansion however followed closely the pattern of labour
productivity growth between 1966 and 1971 when the trade environment
was relatively free. It is argued that the same would be observed
between 1961 and 1966 and between 1971 and 1976 if they were not
subject to policy distortions and external disturbances respectively.
On the other hand, it is concluded that labour productivity growth was
mainly caused by technical change and followed. its pattern.
It is thus derived that the pattern of technical change differed
in one period from the other. Therefore, it was not consistent with
a hypothesis that the inter-industrial difference in technical impacts
on labour productivity change resulted from industrial policy preference
which was noted with no abrupt changes. On the contrary, the pattern
of technical change, thus observed, conforms with the hypothesis that
more successful export expansion had created greater demands and hence
induced faster adoption of new techniques. In other words, the pattern
of technical change was one which responded to the different foreign
demands on different products. Products,. in which Taiwan has a
comparative advantage will expand faster naturally, creating faster
technical change in their industrial origins. During the period under
review, they were the labour intensive products and industries but the
generalization should also hold if there is any change in Taiwan's
comparative advantage -in the future.
CHAPTER I
INTRODUCTION
1.1 Scope of Study
During the decade of 1960s and the first half of the
seventies a number of developing economies in the Southeast Asian
region had enjoyed tremendous economic growth.1 These countries are
similar in their small economic size, scarcity in natural resources
and increasing trade dependence. Moreover, their economic growth
was sustained by successful trade expansion of manufactures parti-
cularly in the labour intensive products. The purpose of this study
is therefore to examine the nature of the imbalanced growth in
manufactured exports, paying special attention to its relation with
factor proportion and labour productivity changes which were observed
along with the economic growth. Taiwan, which was one of the most
successful during this period, is taken as a case study.
Firstly, the nature of export growth will be examined with
respect to the patterns of trade at different points of time. In
other words, whether the export growth was resulted from intertemporal
changes in the trade pattern, or more basically a shift in comparative
advantage. This is done by identifying and comparing factors which
explain the pattern of trade. Economic literature is rich in theories
in the determination of trade pattern but they are not a Lays conclusive
in empirical investigations. Some perform well in certain aspects of
1. Notable examples are Taiwan, Hong Kong, Singapore and South Korea.
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trade but not in other areas. Indeed it is agreed that since the
basis of trade is not necessarily the same for different types of
economies, different trade theories should be applied considering the
specific conditions. For the case of developing countries like Taiwan
whose major trade partners are more advanced countries, the basis of
trade-.is obviously the difference in factor endowments. Yet even
within this specific basis of trade, there are a good number of
alternative theories which are relevant. Therefore, it is the first
objective to examine the validity of various trade hypotheses in
application to the case of Taiwan at different points of time during
the period mentioned above.
By identifying the valid theories, it will be feasible to
compare the patterns of trade of Taiwan at different points of time
in terms of certain economic factors and thus any change in the trade
pattern over time will be explained. Furthermore, conclusion can also
be drawn on whether it was the change, in the endowments of these factors
if any, which gave rise to the intertemporal changes in trade pattern.
Secondly, labour productivity growth, if caused by technical
change, will result in reduction in labour cost which is not offsetted
by increases in other production costs.2 This leads many to conclude
that using new technology to promote labour productivity could suffi-
ciently stimulate export growth. However, when the rest of the world
is exposed to the similar or even better technology opportunity, such
reduction in labour cost may not necessarily render the products in
question more price competitive and performing better in exports.
2. This is necessarily true since total production costs must be lower
if a new technology is to be used.
3
Certain preconditions must be present if there is any relationship
between export growth and labour productivity change even provided
that the latter has been caused by technical change rather than simply
by factor substitution alone. Another objective of this study is
therefore to identify such preconditions by examining the patterns of
export. growth and that of labour productivity change. Of course, it
will first determine whether labour productivity change in Taiwan was
caused by technical change.
Finally, as promotion of labour productivity has nevertheless
become the main issue in furtherance of export-led growth when those
developing countries begin to feel the pressure of increasing labour
cost of their exports as result of rising wages, it is relevant to
policy formulation on technology to understand the underlying mechanism
of technological adoption which had given rise to uneven impacts on
different manufacturing industries.
1.2 Plan of Study
The following chapter is a description of the economic
background of Taiwan up to 1976 dating back to 1961 or even earlier
where applicable. Particular attention is paid to the export growth,
its importance to Taiwan economy and the concentration of her export
markets. This will provide an understanding of Taiwan's economic
relation with the rest of the world. On the domestic side, the growing
importance of manufactured output is examined. The changes in the
relative importance of various sources of supplies of and demands for
her manufactured outputs is discussed in connection with the switch in
growth strategy which affected the whole attitude towards trade during
4the period under review. Finally, changes in relative endowments of
various production factors will also be considered.
The determination of trade patterns at four points of time
over the period, namely 1961, 1966, 1971 and 1976, is discussed in
Chapter III. It starts with a brief review of trade theories and then
four of them are selected for their relevance to the basis of trade
between Taiwan and her major trade partners, namely, the difference in
relative endowments of economic factors. They are the Heckscher-Ohlin
Factor Proportion Theory, the Neo-factor Proportion Theory, the Neo-
technology Theory and the Product Life Cycle Theory which are represented
by the characteristics of capital intensity, skill intensity, product
age and product differentiation respectively.3 The methodology adopted
for the determination of trade patterns is a multi-variate regression
model which incorporates these 'industrial/product' characteristics as
independent variables and two alternative indices of trade performance
as dependent variable. This model serves to determine the pattern of
trade in term of these characteristics. The explanatory power of these
characteristics and hence their underlying theories are compared in
order to see whether the trade patterns of Taiwan can be adequately
explained by some or all of them. If they can be so identified, then
any change in trade pattern over time can be observed by intertemporal
comparisons of the regression relations of the relevant characteristics
to the trade performance indices.
In Chapter IV we shall first examine the pattern of export
growth with respect to the relevant characteristics identified in
3. The hypotheses are discussed in detail in the main text.
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Chapter III so that it can be concluded whether the export growth
was resulted from a change of trade pattern. The technique employed
is simple correlation analysis. For the purpose of analysing export
growth pattern, as well as labour productivity and technical changes
in the latter of the chapter, the whole period between 1961 and 1976
is sub--divided into three shorter periods, i.e., 1961-1966, 1966-1971,
1971-1976, in exact correspondence to the four points of observation
in Chapter III so that findings of both chapters are mutually referrable.
Export growth is taken as the changes in the two indices of trade
performance used in the multi-variate model respectively.
The major part of Chapter IV is however devoted to understand
the mutual relationship among the export growth, labour productivity
and technical changes. The pattern of labour productivity change is
studied with respect to the industrial/product characteristics similarly.
And the role of technical change in promoting labour productivity is
also examined. As a result, we are able to establish statistically a
precondition where export growth and technical change, hence the labour
productivity change, could be related to each other.
Finally in the concluding chapter, following a summary of
findings in the previous chapters, we argue on the mechanism of adopting
new technology in relation to export performance, and hence on the
causes of the uneven growth of labour productivity due to technical
change. Policy implication on technological development of the argument
is also discussed.
1.3 A Note on Trade and Industrial Classification and Sources of
Industrial Data
For the purpose of this study, it is necessary to relate
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statistical data on trade to those obtained from the industrial
censuses of Taiwan. However, the classifications of these two types
of statistics are constructed on different criteria. Roughly speaking,
trade classifications are based on end uses, while industrial classifi-
cations are generally constrained by the state of conglomeration of the
industrial origins of products. Otherwise the data cannot be meaning-
fully segregated. As a result, the classifications usually do not
match well with each other especially at more aggregated levels. Such
difficulty is encountered by all studies in which trade data and
industrial data are used together.4
Taiwan trade statistics are available in the Standard Inter-
national Trade Classification (SITC) as well as the Chinese Custom
Classification (CCC), but the SITC figures are used because SITC has
a better correspondence to the International Standard Industrial
Classification (ISIC). The latter is used as a common reference for
grouping data from various industrial censuses whose original classifi-
cations are different from each other.
A matching scheme is shown at Appendix I. It should be noted
that both the trade data and the industrial data are available in a
quite aggregate form so that their coverage on the same commodity/industry
are not exactly the same. However, since all data are only used in
form of ratios or indices of change, the effect of such difference in
coverage should be largely cancelled out. Although crude, the matching
should serve the present purpose well.
The sources of industrial data are shown at Appendix I.
4. For example, G.C. Hufbauer, The Impacts of National Characteristics
and Technology on the Commodity Composition of Trade in Manufactured
Goods, in The Technology Factor in International Trade, ed. R. Vernon,
(New York: National Bureau of Economic Research, 1970), pp. 145-231.
7
CHAPTER II
ECONOMIC BACKGROUND OF TAIWAN
2.1 Overview
2.1.1 Re-establishment as an independent economy
Taiwan used to rely on her exports of primary products, mainly
agricultural products, in exchange for necessities with China mainland
and also with Japan since the Japanese occupation of Taiwan in 1895.
The trade ties with these two traditional markets were both broken in
just a few years after the Pacific War. The return from Japanese
occupation to China by the end of the War terminated Taiwan's political
and economic relation with Japan. Then her traditional tie with China
mainland was broken by the Communist takeover of the mainland in 1949.
Unable to exploit new markets in the war-devastated world where pro-
tectionism was raging, Taiwan was kept from resuming her prewar path
to economic growth through the spread effects of primary exports to
her traditional markets. For the first time in her history, Taiwan
was left to re-establish herself as an independent economy.
Among severe foreign-exchange shortages and runaway inflation
augmented by the massive influx of refugees from China mainland, the
most urgent task facing the Nationalist government in Taiwan was to
solve the shortage of goods which were previously coming from imports.
Accompanying the loss of traditional export markets was the ability of
Taiwan to purchase. Therefore, it was conscious for Taiwan to pursue
a policy of self-sufficiency. In an effort to stimulate domestic
production, a system of strict foreign exchange and imports controls5
5. For details of controls, see Ch. 3 of C.Y. Lin, Industrialization in
Taiwan, 1946-1972: Trade and Import-substitution Policies for Develop-
ing Countries, (New York: Praeger Publishers, 1973).
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was introduced for infantry industry protection and promotion. Under
this system and related policy measures, domestic entrepreneurs were
given strong inducements to enter into the production of import sub-
stitution goods.
2.1.2 The economic situation ensuing policy changes
The import substitution policy had been successful. The
domestic content of total supply of manufactured products had greatly
increased.6 Unfortunately as an inherent consequence of import sub-
sitution growth, the success posed an obstacle in the path of economic
growth. Given the relatively small size of the Taiwan economy, the
domestic market was soon saturated. By 1954, domestic production had
already accounted for 77 percent of total supply in the non-food manu-
facturing sub-sector. If food was to be included, the domestic content
was as high as 83 percent (Table 2.1). Obviously, little room was left
for further advancement in this direction. On the other hand, increase
in demand through expansion of domestic demand was only possible if
economic growth could be sustained in the first place. Among the three
-7
sources of economic growth,' the only one left was export expansion.
At the same time, the balance of payments disequilibrium had
not been really corrected during the earlier period of import substitution
6. Export percentages as shown in Table 2.1 may overstate the degree of
success. Both import control and shortage of foreign exchange tend
to hold down imports.
7. According to the methodology employed by H.B. Chenery, S.R. Lewis,
Jr., et al, growth in demand for industrial production can come
from three sources, viz., substitution for imports, growth of domestic
intermediate and final demand, and growth due to export expansion.
See H.B. Chenery, Pattern of Industrial Growth, American Economic
Review 50:(1960), pp. 624-654, and S.R. Lewis, Jr., Economic Policy
and Industrial Growth in Pakistan (London: George Allen and Unwin,
1969).
Table 2.1: Change in Ratio of Domestic Production to Total Supply by Major Subsectors of Manufacturing(%)
Manufacturing subsector
Textiles and wearing apparel
Wood products and furniture
Paper and pulp and products





Other chemicals and chemical products
Petroleum products
Cement and its products
Other nonmetallic mineral products
iron and steel products
Aluminium and its products
Other metal and metal products
Machinery
Household and electrical appliance
Communication equipment






































































































































40.4 77.0 75.7 77.5 78.6 72.9 74.5
Other food, beverage, and tobacco
99.4 100.0 100.0
86.1 97.9 96.7
99.9 99.9 99.9 99.7
92.9 95.0 94.7 95 A
Total food manufacturing 90.7 98.1 97.4 94.0 95.5 951 95 Q
Total Manufacturing 68.5 83.3 82.1 81.4 79.0 76.7 77.7
Sources: For 1937.1954 1961, 1966, and 1969, adapted from Table 4-2 of C.Y. Lin, Industrialization in Taiwan
1946-72, (New York: Fraeger Publisher, 1973), p. 66.
For 1971, 1974, see Tables A-l, A-2 in Appendix II.
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growth. Through the first half of 1950's, deficits on goods and
services amounted to as much as 35-64 percent of annual imports,
resulting from the growing imports of capital equipment and intermediate
goods required by the expanding domestic production. The deficits were
largely financed by U.S. aids as foreign investment was insignificant
during this period.8 This situation came under serious consideration
of the Taiwan government.
With persisting balance of payments deficits and mounting
internal-competition among domestic producers which might lead to
destructive underselling,9 it was conscious for both government and
the businessmen to turn to foreign markets for outlets for their products
as well as sources of foreign exchanges.
This switch in trade attitude finally led to a revision of
policy incentives for industries. In February 1960, a nineteen-point
reform program was announced to mark the beginning of the government's
efforts in exports promotion. This program encompassed every major
aspect of the country's economic, fiscal, monetary, and trade policy.
There were a series of changes in regulations in the following years
to improve investment climate, to liberalise the administrative control
on industry and trade, and to further strengthen export promotion efforts.
All these were meant to re-organize the industrial base of Taiwan which
had previously aimed at satisfying domestic market. In order to
8. N.H. Jacoby, U.S. Aid to Taiwan: A Study of Foreign Aid, Self-Help,
and Development, (New York: Frederick A. Praeger, 1966).
9. In fact, destructive underselling had already taken place leading
to the provincial Association of Industries appealing to the Ministry
of Economic Affairs to permit formation of industrial cartels in
1957.
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transform it into export-oriented production, investments were
encouraged through revision of the system of tax credits in September
1960. Among other tax reductions or exceptions, maximum payable income
tax was reduced from 32.5 percent to 18 percent, and tax holiday for
new investments was extended from three to five years. With regard to
import duties on plant equipment, tax exemption was granted to cor-
porations of not less than N T$90 million in initial paid-in capital in
certain industries at the time of plant construction.
.The system of import control, which was first instituted
mainly for balance of payments considerations and later as a major
instrument for infant industry protection, began to hurt the economy
by protecting inefficient production units from competition. Their
existence made exports uncompetitive in world markets. Therefore, as
an attempt to free them from unnecessary protection, review of control
status was made twice a year starting from July 1960. When the balance
of payments of the country underwent great improvement in 1964, import
liberalization sped up. From 1964 to 1970, an average of above 1000
items of imports were deleted from the control list every single year.
other incentives for export expansion included low cost
export loans and import exchange entitlements for intermediate goods
and capital equipment imported for processing of exports. However,
the most important development in this aspect was the establishment of
Export Processing Zones in January 1965.10 Manufacturing plants
established in the zone could enjoy all of the tax benefits accorded
10. Manufacturing enterprises were allowed to set up plants in
such zones as long as all their finished products were to be
exported.
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so far to export industries in Taiwan, in addition to their ready access
to the well-developed supporting facilities, such as warehouse and
power supply, at a comparatively lower cost as well as a remarkable
cutback in the red tape associated with application for and licensing
of investment or many other business transaction procedures.
2.1.3 The growth of the economy
As a summary to the economic performance in the course of
development of Taiwan under different strategies, the change of gross
domestic product and per capita Gross Domestic Product over time
respectively from 1952 to 1976 is illustrated in Table 2.2. Gross
domestic product in 1952 was NT$17,251 million and was NT$655,813
million in 1976, an increase of 38-fold in just a quarter-century, an
economic 'miracle' that amazed many development economists and policy-
makers. Per capita product also enjoyed remarkable advancement of
20-fold from NT$2,050 in 1952 to NT$40,053 in 1976. In real terms,
total gross domestic product increased.at an average annual growth
rate of 8.3 percent over this period while per capita product grew at
a rate of 5.6 percent on the average (Table 2.3). These figures revealed
the outstanding success of the economic development of Taiwan amidst
many development economies which suffered from a miserable, if not
negative, rate of growth.
Table 2.3 also gives. the average annual rates of growth of
gross domestic product at constant prices for different periods. From
1951 to 1960, the period of import-substitution growth, the growth rate
of total and per capita GDP were 7.3 percent and 3.8 percent respectively.
The slow-down of growth in the later half of the period was due to
saturation of domestic markets as mentioned earlier. The remarkable
13
Table 2.2: Estimates of total and per capita gross domestic
products in purchasers' value at current market prices




























Source: Directorate-General of Budget, Accounting and Statistics,
Executive Yuan, Statistical Yearbook of Republic of China,
1977, (Taipei, 1977), pp. 436-437.
Note: The original data are given in value of U.S. Dollars for per
capita product which may fail to reflect the exact movement over
time, especially for the earlier period when overvaluation and
multiple exchange rate existed. The conversion is based on two
series of total GDP in N.T. Dollars and U.S. Dollars respectively.
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Table 2.3: Average annual rates of growth of gross












Source: Statistical Yearbook of Republic of China 1977, p. 436.
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overall. performance of this period was surpassed by the later era of
export-expansion. Real rates of growth of total and per capita GDP
for 1960-70 were 8.8 percent and 5.8 percent respectively. The process
of export-led growth gathered momentum in the mid-1960's giving an
average real rate of growth of 9.3 percent in 1966-70 against 8.9 percen
in 1961-65. The momentum was maintained into the 70's even under the
pressure of world oil crisis and economic recession. The overall growth
rates in this period of export-expansion growth were 8.7 percent for
total GDP and 6.2 percent for per capita GDP.
In international comparison, Taiwan enjoyed one of the highest
growth rate in real per capita gross domestic product, only lower than
that of Singapore, Hong Kong, Japan, South Korea, Spain and Greece in
the period from 1960 to 1970 (Table 2.4). In 1970-75, her growth rate
was exceeded only by Singapore and South Korea. As the result of out-
standing economic performance, Taiwan had placed herself in a list of
well-to-do countries in 1970's. Although her average income might still
lag behind those advanced industrial nations or even those middle
countries such as Isreal, Spain and Greece, with a per capita gross
domestic product of US$967 in 1976, she had topped the list of develop-
ing countries, including the Philippines, South Korea, Malaysia, and
Chile (Table 2.5).
2.2 Taiwan's Exports
2.2.1 Growth of exports
During the period of inward-looking growth at the early 1950's,
11. Exports refer to total exports which include re-exports. However,
entreport trade activities were never important in Taiwan. There-
fore, re-exports only contribute a very insignificant portion of
total exports.
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Table 2.4: Estimates of average annual rates of growth
of per capita gross domestic products in























Sources: Except for Taiwan, Statistical Office, United Nations,
Statistical Yearbook 1976, (New York: United Nations, 1978),
pp. 663-666.
For Taiwan, based on Table 2.3.
Notes: Relevant periods of estimates:
(1) 1961-70, 1970-74
(2) 1960-70, 1970-76




Table 2.5: Estimates of per capita gross domestic product in purchasers'
value at current market prices (in U.S. Dollars)

























Sources: Except for Taiwan, Statistical Office, United Nations,
Monthly Bulletin of Statistics, June 1977 issue, (New York:
United Nations, 1977), pp.62-6a.
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export activities in Taiwan played an insignificant role as most of
the resources were directed to fulfilling the domestic demands. In 1952,
total export value was only NT$1,468 million (Table 2.5). Although an
annual growth rate of 22 percent was observed over the 50's, inflation
rather than actual improvement in export performance should be credited
for this increase.12 As a matter of fact, exports represented only 8
percent of expenditures on gross domestic product in 1952 and just
over 11 percent in 1960 (Table 2.6).
.As the Taiwan economy moved into the era of export-expansion
growth in early 1960's, exports expanded with a higher rate. It grew
annually by 26.5 percent on the average from 1961 to 1970 and even
faster by 33.4 percent from 1971 to 1976. In 1961, total value of
exports was NT$7,812 million and reached NT$84,216 in 1971, an over
ten-fold increase within just ten years of stable prices. Under the
impact of world economic recession and the decline in foreign demand,
the figure could still manage to increase by nearly three folds from
1971-76. Of course, some reservations must be made here for the
relatively high inflation rate in this period.
Exports growth fluctuated over the earlier period until mid-
1960's, when export-expansion was more well-established. Then steady
growth was enjoyed well into the 70's. It then received the blow of
world economic recession and suffered from a negative growth rate in
1975 (Table 2.5). This revealed the fact that the vulnerability of
12. Taiwan suffered from hyperinflation after the Second World War and
was still having a double-digit inflation rate until 1956. Unfor-
tunately, inflation re-emerged in 1959 and 1960.
For the change of wholesale prices in Taiwan during this period,
see Pi-wen Yuan, Currency Issue in Taiwan, (in Chinese), Bank of
Taiwan Quarterly, 20, 1 (March 1969), p. 22.
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Table 2.6:% of Exports of goods and services and
Manufacturing Sector's contribution to
Cressmestic Products in purchasers' values
ManufacturingExports


























Source: Computed from Statistical Yearbook of Republic of China,
1977, pp. 438, 439, 448, 449.
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Taiwan subject to external disturbances increased as she evolved
into a highly export-dependent economy. In 1961, exports of goods
and services accounted for only about 13 percent of expenditures on
gross domestic product but it made up of 52 percent in 1976 (Table 2.6).
Therefore, when the impact of world economic recession was felt in 1975,
Taiwan suffered from nearly zero growth of gross domestic product.
2.2.2 Change of structure of exports
Under the Japanese occupation until the end of the Pacific
War, Taiwan's exports were predominantly primary produce. For example,
sugar alone accounted for 45 percent of total value of exports in 1942.
Food, beverage and raw materials still dominated the composition of
exports during the import-substitution growth in the 1950s. This was
largely associated with her agriculture which was the basis of economic
activities in Taiwan as early as the nineteenth century. She still
enjoyed a comparative advantage in these products but the loss of
traditional markets and the prevailing protectionism hurt her exports
tremendously.
As expansion of exports accelerated in 1960s, the composition
of exports also underwent enormous change. Table 2.7 shows the
percentage distribution of Taiwan's exports by the Standard International
Trade Classification (SITC). Sections 5 to 8 cover almost all manu-
factured products.13 Manufactured exports were taking up the major
position formerly occupied by primary products in trade. In 1961
manufactured goods (Sections 5-8) represented only 36.6 percent of the
13. Some manufactured products, such as petroleum products and food
products, do not fall in this category but they are either resorce-
bound or have relatively low manufacturing content.
TegX e 2.7: Percentage distribution of Exports by Commodity Groups 1961, 1J66, 1971 and j_976
S1TC Code Commodily 1961 1966 1971 19 76











2 Crude materials, inedible











4 Animal and vegetable oils etc.
5 Chemicals and related products
6 Manufactured goods by materials
7 Machinery and transport equipment
8 Miscellaneous manufactured articles


























100.0 100.0 100.0 100.0
Souice: Computed from Statistical Yearbook of Republic of China, various issues.
total exports but shot up to 85.1 percent in 1976. On the other hand,
food products, beverage and raw materials (Sections 0-4) had readily
reduced their representation from 63.4 percent in 1961 to only 14.9
percent in 1976. Although the percentage was still high when comparing
14
with other export-oriented economy, it should be taken into account
of the persisting significance of the resource-based exports such as
food products and raw materials.
2.2.3 Pattern of export markets
Foreign markets for Taiwan's exports had been concentrated in
only a small number of countries, in particular, Japan, U.S.A., Hong
Kong and South Korea. With the pre-war political tie, Japan remained
Taiwan's largest export market in the 1950's despite the fact that the
absolute amount had declined greatly. In 1955, Japan took a share of
59 percent but the share quickly declined to 38 percent in 1960 and to
around 13 percent throughout the early 70's (Table 2.8). Japan's role
was taken over by the United States which provided aids to Taiwan in
the postwar years until 1963 for her economic development. With this
economic tie and the enormous size of her economy, United States easily
absorbed an increasing share of Taiwan's exports and became the largest
importer of Taiwan exports since 1967. Hong Kong was an important
market for Taiwan exports because she was also dominated by a Chinese
community as Taiwan with similar tastes especially in food products.
Besides, Hong Kong is the closest market economy to Taiwan. As early
as her industrialization in 1950's, Hong Kong had been importing raw
14. For instant, the corresponding share to total exports was over
95 percent for Hong Kong in both 1976 and 1977. See Ching-hung Lai,
Exports of Manufactures from Hong Kong, M. Phil, thesis, (C.U.H.K.,
1979), p. 38.
Table 2.8: Exports by regions and countries (percentage to total)
























































































































Source: Statistical Yearbook of Republic of China 1977, pp. 380-387.
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materials from Taiwan for her expanding manufacturing sector, as
well as food products for domestic consumption. Later on, Taiwan
started to provide Hong Kong with manufactured goods such as textile
fabrics.
The expansion of exports with emphasis on manufactured products
shifted-the importance more towards developed countries as export
markets. Developing countries were her competitors in manufactured
exports. Developed region imported a share of 56 percent of her exports
in 1960 and improved further to 71 percent in 1976. On the other hand,
developing countries were losing their importance as Taiwan's export
market. The declining trend was not so obvious partly due to the fact
that some of those so-called developing countries, such as Hong Kong
and Singapore, had already attained a high level of industrialization.
As a result, their previous advantage in producing less sophisticated
goods such as cotton fabrics had been out-competed by other countries
which could still maintain low labour cost, and began importing these
products from them. It can be readily seen that exports of Taiwan aimed
at markets in more developed countries and the pattern did not show
any deviation over her course of economic development until very recently.
2.3 Manufactured exports
It was mentioned in the above section that manufactured
products had been gaining a greater share of exports of Taiwan over her
course of export-expansion growth. In this section, we try to proceed
further to investigate the structural change among the manufactured
products on the premise that individual classes of manufactured products
may perform differently in export trade. Table 2.9 gives the exports
valye by commodity classified according to the Standard International
Table 2.9: Exports Value by Commodity Classification (SXTC) 1961, 1966, 1971 and 1976




5 Chemicals and chemical products
61 Leather, leather manufactures, n.e.s. and dressed fur skin
62 Rubber manufactures, n.e.s.
63 Wood and cork manufactures (excluding furniture)
64 Paper, paperboard and manufactures thereof
65 Textile yarn, fabrics, made-up articles and related products
66 Non-metallic mineral manufactures, n.e.s.
67 iron and steel
68 Non-ferrous metals
D ivision 7J Machinery, other than electric
72 Electrical machinery, apparatus and appliance
73 Transport equipment
Division 81 Sanitary, plumbing, heating and lighting, fixtures fittings
82 Furniture
83 Travel goods, handbags and similar articles
84 Clothing
85 Footwear
66 1rofessional, scientific and controlling instruments;
photographic and optical goods, watches and clocks
69 Manufactures of metal, n.e.s.










































































5 21 324 5,733
68 854 8,490 32,283
2,860 10,845 63,830 263,608
Source: Department of Statistics, Ministry of Finance, Monthly Statistics of Exports and Imports. (Republic of
China, November 1977), No. 101, pp. 145-148.
Trade Classification (SITC), of selected years from 1961 to 1977 sub¬
divided into Divisions which are represented by 2-digit codes against
1-digit codes for the Sections. This level of disaggregation gives us
a better view of the performance of different classes of products in
exports. In term of absolute value, outstanding product groups included
Wood and Cork Manufactures (SITC code 63), Textiles (65), Non-electric
Machinery (71), Electrical Machinery and Apparatus (72), Transport
Equipment (73), Clothing (84) and Footwear (85). Miscellaneous Manu¬
factured Articles (89) which includes products such as plastic articles,
wigs, sound recording instrument and printed matters were also making
advances over this period.
Absolute growth in exports value of product groups may be
subject to other factors such as inflation and does not suffice to show
their relative importance within manufactured exports. In order to
assess their performance relative to each other, shares of selected
SITC Sections and Divisions are computed and shown in Table 2.10.
Chemical Products (Section 5) which was important in 1961
faded quickly from the scene and had a share of only 2.4 percent in
1976. The dominance of Textiles (65) in 1961 had given also way to
other products. Its share declined from 34.5 percent in 1961 to 14.1
percent in 1976. Sharing the same fate were Wood and Cork Manufactures
(63), Non-metallic Mineral Products (66) and Non-ferrous Metal Products
(68).
Clothing (84) had taken the place of Textiles as the top
manufactured exports in 1971 with a share of 24.1 percent to total.
However, its dominance was soon challenged with success by Electrical
Machinery and Apparatus (72) which only had an insignificant share of
2.2 percent in 1961 but managed to secure a reigning 17.2 percent in 1976.
Table 2.10: Percentage Distribution of Exports by Commodity Classification (SITC) 1961, 1966, 1971 and 1976
SITC Code Commodity
1QA1 IQbb 1Q 71 1Q 7£
Section
Divisior
5 Chemicals and chemical products
i 61 Leather, leather manufactures, n.e.s. and dress fur skin
62 Rubber manufactures, n.e.s.
63 Wood and cork manufactures (excluding furniture)
64 Paper, paperboard and manufactures thereof
65 Textile yarn, fabrics, made-up articles and related products
66 Non-metallic mineral manufactures, n.e.s.
67 Iron and steel
68 Non-ferrous metals
69 Manufactures of metal, n.e.s.
Division 71 Machinery, other than electric
72 Electrical machinery, apparatus and appliance
73 Transport equipment
Division 81 Sanitary, plumbing, heating and lighting, fixtures fittings
82 Furniture
83 Travel goods, handbags and similar articles
84 Clothing
85 Footwear
6 Iiofessional, scientific and controlling instrumentsj
photographic and optica l imods. wntrhc: .-.md n I nrk'
89 Miscellaneous manufactured articles, n.e.s.
















































































Other rapidly increasing groups were Footwear (85) and Miscellaneous
Manufactured Articles (89). Their respective shares in 1976 were 7.8
percent and 12.2 percent.
Other products groups of considerable growth were Manufacture
of Metals (69), Non-electrical Machinery (71), Transport Equipment (73),
Travel Goods and Hangbag (83), and Professional Goods and Scientific
Instruments (86). Although their significance remained secondary, the
upward trends suggested their potentials for further development.
The discussion so far revealed a diversification of exports.
Declining trend was experienced by traditional products such as Textiles,
Wood and Cork Manufactures, Non-ferrous Metals and Chemical Products.
On the other hand, expanding shares were observed in Footwear, Transport
Equipment, Professional Goods and Scientific Instrument, and more
remarkably the clothing products. Nevertheless, it should be noted that
the growing importance of the later products was not caused by absolute
contractions of the traditional exports such as Textiles which continued
to expand though at a slower rate.
2.4 Growth of manufacturing sector in response to export promotion
The change in growth policy had induced a different nature
of growth of the manufacturing sector. In this section, we shall
examine the respective effects of a switch from import substitution to
export expansion growth strategy on the trade dependence of the manu-
facturing sector and the sources of demand growth of the manufactures.
2.4.1 Export dependence of manufacturing sector
\Nrhile the manufacturing sector was built on an import substi-
tution purpose, its export dependence was not significant until the
1960s, except for food products which traditionally- had foreign markets.
29
The ratio of exports to domestic production in nonfood manufactures
was less than 2 percent in 1954 (Table 2.11). However, the export
dependence sped up in the 1960s as the result of export promotion
efforts. The corresponding ratio increased steadily to 33 percent in
1974. On the other hand, food manufacturing industries were able to
maintain a rather stable export ratio of around 20 percent.
The divergence of export dependence within the nonfood
manufactures was substantial and the rate of change in export dependence
differs. remarkably among themselves, notably over the period 1966 to
1974. In 1966, the highest exports ratio was 66 percent in Miscellaneous
Manufacturing, and the lowest was less than 1 percent for Printing
Industry, against the average of 18.7 percent and a standard deviation
of 15.9 percent.15 With the progress of export-expansion, exports
ratios increased in virtually all industries. However, structural
change did take place. In 1974, Communication Equipment had replaced
Miscellaneous Manufacturing as the top export-dependent industry with
70.8 percent of its products being exported. Printing Industry remained
the most domestically oriented. Inter-industrial differences were
widened the standard deviation of exports ratios was 20.2 percent.
If we compare the relative positions of each industry, ranked according
to their respective exports ratios between 1966 and 1974 as shwon in
Table 2.12, it was found that eight of the twenty-one industries under
consideration had moved to a higher position and with five others
remained in the same position.
15. Other Metals and Metal Products Industry was excluded because of
probable mistake in the original data. See Table 2.10.
Table 2.11: Change in Ratios of Exports to Domestic Production by Major Manufacturing Subsectors of Selected Year
Manufacturing Subsecto
i a 1 -j inc inn 1 Q£ A 1 Q A Q 1 Q 71 107
Textiles and wearing apparel
Wood products and furniture
Paper and pulp





Other chemicals and chemical products
Petroleum products
Cement and its products
Other non-metallic mineral products
Iron and steel products
Aluminium and its products
Other metals and metal products
Machinery
Household and electrical appliances
Communication equipment
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Sources: Data for 1937, 1954, 1961, 1966 and 1969 are adapted from Table 4-2 of C.Y. Lin, Industrialization in
laiwan, 1942-72, (New York: Praeger Publishers, 1973), p. 66.
For 1971. 19 74. see Tab In A-l mvi a_? tt
Notes: (a)— means figures smaller than the unit indicated;(b) There may be so,e ,ostales om progoma; data jere.
Table 2.12: Rank of manufacturing subsectors in order
of Ratio of exports to domestic production
Manufacturing Subsector
Textiles and wearing apparel
Wood products and furniture
Paper and pulp





Other chemicals and chemical products
Petroleum products
Cement and its products
Other non-metallic mineral products
Iron and steel products
Aluminium and its products
Other metals and metal products
Machinery
Household and electrical appliances
Communication equipment



































Notes: Non-food manufacturing only.
Other metals and metal products is excluded because of
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Manufactured outputs had enjoyed remarkable growth over the
period of export-expansion. Total manufacturing production had been
increased by ten folds from 1961 to 1976 (Table 2.13). Year to year
growth was positive except for 1974 when manufacturing production
declined for the first time since the post-war industrialization.
Among the subsectors, the growth was, however, unbalanced. For fast
growing industries, such as Electrical Machinery, Chemical Products,
Petroleum and Coal Products, Furniture, and Transport Equipment,
production had been doubled or even tripled within the period between
1971 and 1977. On the contrary, some other industries suffered from
retarded growth. For instance, Wood Products Industry whose production
declined in 1974 under the impact of economic recession could barely
reach its 1971 level of production in 1977.
In the light of analysing the basis of this uneven pattern
of growth, the model put forward by H.B. Chenery, was employed to
separate the different sources of demand on manufacturing output of
Taiwan.
The Model17
The following identity holds for every of the subsectors of
manufacturing industry.
16. H.B. Chenery, Pattern of Industrial Growth, American Economic
Review, 50 (September 1960), pp. 624-654.
17. For the derivation, refer to S.R. Lewis Jr., Economic Policy and
Industrial Growth in Pakistan, (London: George Allen and Unwin,
1969), pp. 20-22.
(1)
Table 2.13: Index of Industrial Production (1971= 100)



























































































































































































































































































































































































Source: Department of Statistics, Ministry of Economic Affair, Taiwan Industrial Production Statistics Monthly, Republic of China, Vol. 100.
where Q_= domestic production of product i
M= imports of product i
D_= domestic final demand of product i
W.= domestic intermediate demand of product i
1
E_= exports of product i.
Define u. to be the ratio of domestic production to total
1
supply, or in the above notatior
(2)
Or from the identity (1),
(3)
Rearranging,
Consider two time periods o and 1
Subscript i was dropped for simplicity.
Therefore, the growth of domestic production,
where
(5)
On the basis of equation (5), three sources of growth of
demand for domestic production can be identified as follows:
: The growth in output due to import
substitution.
(ii) The growth in output due to expansion in
domestic final and intermediate demand.
(iii) The growth in output due to export expansion.
Using equation (o), different sources of growth of demand for
domestic production of manufacturing subsectors were computed for
periods 1961 to 1966, 1966 to 1969, 1969 to 1971 and 1971 to 1974,
when the input-output tables of corresponding years were available.
The results are listed in Table 2.14. Many interesting results on the
pattern of growth in manufacturing production are observed.
In all four periods, domestic demand had played a dominant
role in creating output growth. It represented more or equal to seventy
percent of growth throughout the course of export expansion. It was
well understood that this was due to the interaction between growth
and demand. With growth, demand for consumption goods increased
because of higher income, and also for investment goods which were
required to fulfill expanding production. Therefore domestic final
demand grew. Similar to capital goods, intermediate inputs were facing
increasing demand when manufacturing units were expanding production.
No matter what was the 'engine of growth', domestic final and inter¬
mediate demands received the impact and expanded. The magnitude was
multiplied through the interaction among subsectors of the economy.
Therefore, it would overstate their contribution to growth by the share
of growth they represented.
Table 2.14: Sources of Demand for Output Growth: Nonfood Manufacturing Subsector;






Textiles and wearing apparels
Wood products and furnitures
Paper and pulp and products





Other chemicals and chemical products
Petroleum products
Cement and its products
Other non-metallic mineral products
Iron and steel products
Aluminium and its products
Other metal and metal products
Machinery
Household and electrical appliance
Co mmunic a tio n e q uipment
Other electrical apparatus equipment
i'ransportation equipment
Printing
Miscellaneous man u fae t u r i n c
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• Computed from I able A-21 to Table A-25 in AnnpnHiv tt
NfHgas: 1. Output growth due to Import Substitution.
2. Output growth due to Export Kxnnnc-inn1-»-»— -J— JL i
J. Output growth due to expansion in domestic intermedia re =nd a
The 'engine of growth' during these periods was export expansion.
In 1961-1966 period, 18 percent of growth in nonfood manufacturing
industry was accounted for by export expansion. All subsectors enjoyed
positive export expansion growth. This starting period of export
promotion first saw the decline of the importance of import substitution
growth. On the average, it represented a miserable 4 percent of growth
of nonfood manufacturing production expansion but almost half of in¬
dividual subsectors suffered from negative import substitution growth,
which meant that production for import substitution decreased, or more
technically speaking, that the ratio of domestic production to total
supply declined.
In periods 1966-1969 and 1969-1971, import substitution growth
retreated further. It gave a -5.5 percent and -12.2 percent of total
output growth of nonfood manufacturing in these two periods respectively.
More individual subsectors experienced decline in import substitution.
On the contrary, export expansion growth became more dominant. Res¬
pectively in these two periods, 28.1 percent and 22.9 percent of output
growth was due to export expansion.
In period 1971-1974, probably due to world economic recession,
the growth pattern of manufacturing industries had fallen back to import
substitution. Many industries which had succeeded in relieving their
dependence of growth on import substitution in the previous periods
resumed this path of expansion. These industries included Textiles and
Wearing Apparel, Leather and Its Manufactures, Petroleum Products,
18. Import substitution growth was computed as (i) in The Model.
A negative value was implied by the fact that u was smaller
than u°.
Transportation Equipment etc. The impact of world economic recession
was also felt by the domestic demand; its contribution to growth dropped
to less than 70 percent of the total against a 89 percent in the previous
period. The loss suffered in this source of growth was taken by other
sources. For instance, Textiles and Wearing Apparel Industry, which
had been totally relying on growth in exports and in domestic demand,
had to depend part of its growth on import substitution.
In the foregoing discussion, it revealed the growing importance
of export expansion and its spreading effect on domestic demand as
sources of growth of the manufacturing sector (particularly, the nonfood
sector). At the same time, it also showed the vulnerability of export
expansion growth to external disturbances.
2.5 Structural Change of Factor Endowment
In the course of economic development, the structure of output
and exports of an economy will undergo continuous changes, as being
discussed in the previous sections. Similar changes happened to the
structure of factor endowment. The varying size of population and
capital accumulation from economic growth may result in changes the
relative abundance of factors of production. In a more sophisticated
classification of input factors, the composition of labour, in particular,
may be subject to change over time as the result of education and
training.
2.5.1 Capital formation
Data on capital stock are not available except for the
manufacturing industries in census years. However, gross capital
formation as given in national accounts will suffice to illustrate
the year to year change of the endowment in this factor of production.
Table 2.15 shows the gross (fixed) capital formation at constant
prices of 1971 from 1952 to 1976. Average growth rates of capital
formation for all sectors and manufacturing sector were 1A and 18 percent
respectively. With this high rate of investment, the stock of capital
expanded over time. Two periods of intense capital formation can be
observed. Between 1958 and 1960, growth rate of gross fixed capital
formation averaged 20 percent, while between 1965 and 1968, the average
growth rate was as high as 23 percent. These were in general consistent
with the liberalization policy to encourage investment, especially in
the manufacturing sector.
The manufacturing sector was receiving a growing share of the
gross investment. In 1952, the sector took less than 20 percent of
the total of gross fixed capital formation but as high as 39 percent
in 1976 (Table 2.16). This meant that its capital stock expanded
relatively faster than there in other sectors. More important was
that gross capital formation played the role as a medium of technology
transfer. New production methods are always accomplished by new
machinery and equipment or even new plant. The higher the level of
gross investment, the higher would be the rate of introducing new
technology to manufacturing sector or even new industries.
Finally, as shown in Table 2.17, gross domestic fixed capital
formation as percentage of gross domestic product increased over time.
It accounted for 30 percent of GDP in 1976. The growing share of
investment in total output indicated that the Taiwan economy could
generate enough saving for investment to subs tain economic growth by
19
her own. In the terminology of economic historians, Taiwan had
19. W.W. Rostow, Stages of Economic Growth, (Cambridge, Mass.: Cambridge
University Press, 1960).
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Source: Statistical Yearbook of Republic of China 1977, pp. 438,
439, 454, 455.
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Table 2.17: Percentage of Gross Fixed Capital



























Source: Statistical Data Book of Taiwan 1977, p. 34.
Note: Percentage is computed at current price.
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reached the stage of 'sustained growth' around the year of 1965 when
the increasing trend of share of gross capital formation in GDP was
maintained from then, as depicted in Fig. 2.1.20
2.5.2 Structural Change in Labour Force
There were also changes in the labour supply both in its
relative abundance to capital as well as in its own composition. The
changes should be observed with regards to the overall labour supply.
Although the prime interest of this study is the manufacturing sector,
it is the overall supply which reflects the general availability of
manpower to the manufacturing sector which competed with others for
their employment.
Data on labour force was not available until very recently.
Therefore the number of gainfully employed persons was used as an
approximation (Table 2.18). Although this approach of collecting
information on working force differs from the 'labour force' approach,
the figures apparently fall in line with the experience of other
developing countries. Between 1961 and 1976, the average growth rate
was 2.5 percent which is consistent with the experience of average
developing countries of a 2.2 percent of growth rate of labour force
in a comparable period.21 However, the trend was contrary to the
20. U.S. Aid, Foreign capital and loans had been playing a dimishing
role in capital formation. In 1952, the share of them was as high
as 40 percent but dropped to less than 13 percent in 1976. See
Statistical Data Book of Taiwan 1977, p. 46.
21. In Southeast Asian countries, the corresponding figure was 2.8
percent, slightly higher than the rest of LDCs. In this way, the
rate of Taiwan was lower in comparison revealing the fact that her
economy was more developed than the other LDCs and resembled more
the developed nations. See D. Turnham, The Employment Problem in
Less-Developed Countries: A Review of Evidence, (Paris: OECD,
Development Centre, 1971), p. 31.
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Source: Statistical Yearbook of Republic of China 1977, p. 22.
Beginning in 1969 the figures include armed forces living
on military bases and inmates of institution which were
not reported.
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experience of many other LDCs. It was declining, an experience shared
by most of developed countries. In period 1961-1968, growth rate was
3.0 percent and in period 1970-1976, the rate dropped to 2.0 percent.
As the figures above suggested, the labour supply increase
slowed down over time against an ever increasing rate of investment
(as discussed in the previous section). This led to a gradual change
in the relative abundance between labour and capital toward a higher
capital intensity.
On the other hand, the quality of labour was also subject to
change over time. A direct measure of labour quality may require a
measure on the skill intensity of the labour force which was, nevertheless,
subject to arbitrary classification between skilled and unskilled
labour. An indirect method was to examine the education level attained
by the labour force. Table 2.19 showed the structure of population
above school age by education attainment. This is not an exact
measure on the education level of the existing labour force but a good
approximation to the trend of structural change.
With the help of Fig. 2.2, it could be seen that the potential
labour force was comprised of an increasing proportion of higher
education attainment. As late as 1966, only 18 percent of population
above school age had attained at least junior high school. By 1976,
the proportion increased to 41 percent. Only 2 percent of the popula-
tion were university or college graduates in 1961 but they made up of
8 percent of the population in 1976. The fastest growing stratum was
senior high school attainment. This stratum represented only 5 percent
of the total in 1961 but expanded to 18 percent in 1976. In general,
the higher education level of the labour force the more readily are






















































































































































































»w,. 70 IO.JO zo. jo L 4.9 41.33 40.09 81.42 18.58
• 9J -1L 1 l 1 c LLIEiL1 6ook o 1 Kepi lb 1 i c of China 1977, pp. 18-19.
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they being trained into skilled workers, and more sophisticated
production they will be able to carry out. In particular, it is not
too arbitrary to say that university and college graduates are source
of management and professional personnel, senior high school graduates,
the source of technical staff and junior high school graduates, the
source of skilled workers. With all these three strata expanding
over time, the foundation of Taiwan industries moving into more advanced
technology was established.
CHAPTER II]
COMPARATIVE ADVANTAGE AND THE PATTERN
OF TAIWAN'S MANUFACTURED EXPORTS
The growing importance of manufactured products in total
exports characterizes the export-oriented growth of Taiwan during the
period of 1961-1976. Within manufactured exports, however, there was
also a substantial change in the composition. It has been noted in
the previous chapter that some product groups had become more and more
important while the other had lost their significance. Since trade
pattern is a reflection of comparative advantage a country possessed
at that point, its changes would suggest possible shifts in Taiwan's
comparative advantage in trade.
Different sets of factors have been put forward as sources
of comparative advantage in different trade theories. They are common,
however, in proposing that it is the differences between trade partners
in one economic characteristic or the other which determine comparative
advantage and constitute the basis of trade. In these theories, there¬
fore, trade pattern is described in terms of these characteristics.
These economic characteristics can be endowments in factors of production
or the technology level, which change with economic growth. Therefore,
by examining the trade patterns at different points of time, we shall
be able to observe the effect of such changes on Taiwan's comparative
advantage over time.
Separately none of these theories has been found to dominate
the explanation of actual trade patterns. We attempt here to abstract
from these theories determinants of trade patterns which are relevant
to the case of Taiwan and incorporate them in a trade equation to assess
the comparative advantage position of Taiwan. Observations will be
made at four separate years over the period, namely, 1961, 1966, 1971
and 1976.
3.1 Trade Theories and Comparative Advantage
The development of trade theory can be traced back as early
as Adam Smith's dictum that trade would be beneficial if there existed
even slight difference in costs between countries. Using the labour
theory of value, Ricardo had demonstrated the benefit of trade on the
basis of difference in comparative costs. Mill's restatement of Ricardo's
theory completed the foundation of classical theory of international
trade xhich concludes that a country must have a comparative advantage
in every good it exports, compared to any good it imports. This is
unsatisfactory as sources of comparative advantage are not discussed.
22
A number of possible sources were hinted but never formally elaborated.
The classical theorists xxrere not to be blamed as their interest lay
mainly in the xelfare aspect of international trade. As Jacob Viner
declares, the classical theory of international trade xas formulated
primarily with a viex7 to its providing guidance on question of national
policy, and although it included considerable descriptive analysis of
economic process, the selection phenomenon to be scrutinized and problems
to be examined was almost always made xith reference to current issue
23
of public interest.
22. For example, Ricardo mentioned greater skills and better machinery
and later Taussig suggested difference in inventiveness and
ingenuity.
23. J. Viner, Studies in the Theory of International Trade, (New York:
Harper Rox, Publishers, 1937), p. 437.
An attempt was made by Longfield to describe comparative
advantage in term of an observable phenomenon: labour productivity.
He concluded that a country would export those commodities for which
its labour productivity was higher than the average, import those with
productivity lower than the average, holding that its wage level would
24
be proportional to the average productivity of its labour. Empirical
demonstrations based on Longfield's formulation yield unsatisfactory
results. Evidence in conformity with classical theory are obtained
only in the explanation of trade pattern between two highly similar
25
developed economies: the United States and the United Kingdom.
The limitation can be attributed to the assumption that, only
cost of labour determines 'value' in the labour theory of value from
which the classical trade theory is derived. This assumption will more
closely describe reality when labour is used in identical proportion
with other factors of production in any given industry in the trading
countries and their relative factor prices are the same. This pre¬
requisite is rarely met except perhaps in trading partners like the two
mentioned above. With regard to Taiwan whose trade partners are mainly
developed countries with dissimilar economic structure, the classical
doctrine is hardly relevant in explaining her trade pattern.
The Heckscher-Ohlin factor proportion model is the first to
provide an economic basis for comparative advantage. It is extended
and developed into the neo-factor proportion account of international
trade which credits country endowment of productive factors for the
24. M. Longfield, Three Lectures on Commerce, (London: London School,
1938), pp. 55-56.
25. See R. Stern (1962) and B. Balassa (1963).
sources of comparative advantage. An alternative approach, which is
more recently developed though it has strong classical reminiscene in
its assertion of different production functions across countries, is
the neo-technology account. It introduces explicitly technological
inequality to explain the pattern of trade. Both accounts have specific
implication to the pattern of Taiwan's manufactured exports and will be
discussed briefly.
3.1.1 Factor Proportion Account
On the basis of Eli F. Heckscher's earlier works, Bertil Ohlin
put forward the factor proportion theory. According to this theory,
comparative advantage arises from the difference in factor price ratio
across countries, a marked departure from the classical doctrine. A
country can produce at relatively low cost commodities which use
intensively her cheaper factor of production. But the most foundamental
is the assertion on the relation between factor supplies and factor
prices. The argument can be summarized in Ohlin's own words: One
(country) compared with another has a very large supply of certain
factor but little of others. When demand conditions do not counteract
this inequality of supply, the outcome is an inequality in relative
prices of factors and goods in insolated state; and after the establish¬
ment of exchange rate a situation arises where A's (one country) abundant
factors are found to be cheapter there than in B (another country), and
2 6
the scantily supplied factors dearer than in B. The theory then
postulates that a country will export those goods using intensively her
abundant factor and import those goods that are intensive is using its
relatively scarce factor.
26. B. Ohlin, Interregional and International Trade, Harvard Economic
Studies, Vol. 34, (Cambridge, Mass.: Harvard University Press, 1968),
p. 19.
Nevertheless, two qualifications are to be made. In the
Heckscher-Ohlin model, comparative advantage is the product of inter¬
action between country endowments and a product characteristic, namely,
factor intensity. Therefore it is necessary for the classification by
factor intensity of products to be unequivocal at different factor
price ratios of different countries. Factor intensity reversal, as it
is commonly referred, may cause ambiguous direction of trade flow.
In the context of two-factor production function, factor intensity
reversal occurs when a goods which is capital-intensive in one country
but labour-intensive in the other. Consequently, the Heckscher-Ohlin
model cannot possibly hold for both countries.
However, empirical evidence suggesting existence of factor
intensity reversal is not strong. Minhas concluded from his estimation
of production function for different countries that intensity reversal
27
occurred at critical values of factor price ratio. Leontief reworked
his findings but found instead only a little international difference
2 8
in the capital intensity of any given industry. Thence factor
intensity reversal is comfortably regarded as problem of theorectical
interest only.
Another qualification is stated in the quoted paragraph from
Ohlin that demand conditions do not counteract the inequalities of supply
of productive factors. Theoretically, adverse demand conditions can
completely subvert the conclusion of the factor proportion theory.
27. B.S. Minhas, An International Comparison of Factor Cost and Factor
Use, (Amsterdam: Holland Publishing Company, 1963).
28. W.W. Leontiet, An International Comparison of Factor Cost and
Factor Use: A Review Article, American Economic Review, 54 (1964).
Unfortunately, incorporating demand conditions in empirical study
is difficult and no satisfactory work appears so far. The common
consent is to take this problem as minor aberration.
The factor proportion theory captures the readily observable
reality that relative factor endowment varies in different countries.
Developed countries, like U.S. or U.K., possess large stock of capital
and developing countries, like Taiwan, is relatively abundant in labour
supply. According to the theory, developed countries export capital-
intensive goods and import labour-intensive goods while developing
countries do the opposite. This two-factor Heckscher-Ohlin theorem
has been the theme for considerable empirical testing. However, findings
are controversial. The famous Leontief test showed that U.S. export
29
production is more labour-intensive than her import-competing production.
Moreover, 'middle countries' such as Japan, revealed a dual pattern of
trade. Tatemoto and Ichimura found that Japanese exports to under¬
developed countries are capital-intensiye and those to U.S. are relatively
labour-intensive but the capital-labour ratio is still higher than that
30
of total import competing goods. Japanese trade pattern with under¬
developed countries is consistent with Heckscher-Ohlin theorem but
that with more advanced U.S. is not.
Similar studies may be cited but they generally came to the
same conclusion. The Heckscher-Ohlin theorem does not hold for trade
29. W.W. Leontief, Domestic Production and Foreign Trade: The American
Capital Position Re-examined, Proceeding of the American Philosophical
Society, Vol. 97, (September 1953); reprinted in Economic Internazionale,
Vol. 7, (1954)._~
30. M. Tatemoto, and S. Ichimura, Factor Proportions and Foreign Trade:
the case of Japan, Review of Economics and Statistics, Vol. 41,
(November 1959).
between developed countries. Explanations are proposed in term of
existence of factor intensity reversal and other factors which are
treated as insignificant in the model. But obviously explanation
should lie in the fact that trade between developed countries are not
due to difference in factor endowment which is not large enough to
form the basis of trade, which is presumed in Heckscher-Ohlin model.
An alternative basis of trade is suggested by S.B. Linder who argued
that trade between countries of similar stage of economic development
31
is the extension of home production. Apparently, factors other tha
relative capital-labour endowment will dominantly explain the trade
pattern between developed countries.
An indirect approach was employed by G.C. Hufbauer (1970) in
testing Heckscher-Ohlin hypothesis. From a sample of 24 countries he
obtained a correlation coefficient between national fixed capital per
32
man and capital intensity embodied in national exports of 0.625.
This strongly supports different factor endowment being the basis of
comparative advantage in exports. Similar coefficient is also computed
3 3
for imports but the value is statistically insignificant. Hufbauer's
findings do not exactly conform with the Heckscher-Ohlin proposition
but it does show that factor endowment is an important factor in the
31. S.B. Linder, An Essay on Trade and Transformation, (New York: John
Wiley Sons, Inc., 1961). binder's argument is verified in the
growth of European Common Market trade but it can hardly apply to
developing countries whose economic size is small in playing the
role of important suppliers and buyers. See H.G. Grubel, Intra-
industry Specialization and Pattern of Trade, Canadian Journal of
Economics and Political Science, (August 1967).
32. Statistically significant at 1% level, using Student's t test.
33. The correlation coefficient is -0.353, being not significant at
10% level.
determination of trade patterns, especially in exports. As Hufbauei
claimed, exports are typically less distorted by domestic policies
34
than imports. The unsatisfactory results on the import side is
therefore not unexpected.
From empirical evidence, the Heckscher-Ohlin hypothesis is
more powerful in explaining trade pattern of developing countries
than that of developed ones but nevertheless is vulnerable to distortion
on the import side. In the case of Taiwan, a fast developing economy,
the hypothesis seems to be applicable. However, her trade flow is
not free of protective regulations especially in the early 1960s.
3.1.2 Neo-factor Proportion Account- Human Capital
The Heckscher-Ohlin model is built on a dichotomy of factors
of production but Ohlin was not unaware of the possibility of many
factors, especially with respect to the labour inputs of different
quality. He had distinguished labour and capital of different qualities
and emphasized the distinction in analysing special problems but he
35
never went beyond the two-factor case in his model. The assumption
of homogeneous labour remained intact in trade theories until the
challenge of Leontief's findings. Leontief first drew attention to
skill difference in labour by proposing a 'labour efficiency' solution
36
to his famous paradox. J. Bhagwati, apparently stimulated by Leontief's
34. G.C. Hufbauer, The Impacts of National Characteristics and
Technology on Commodity Composition of Trade in Manufactured Goods,
in The Technology Factor in International Trade, ed. R. Vernon,
(New York: National Bureau of Economic Research, 1970), p. 162.
35. B. Ohlin, Interregional and International Trade, pp. 50-55.
36. W.VJ. Leontief, An International Comparison of Factor Use: A Review
Article, p. 26.
suggestion, proposed the human capital hypothesis. He argued that
labour embodies (human) capital which should be allowed for in the
37
factor-intensity comparisons.~ His approach is to combine physical
capital and human capital together in assessing both factor intensity
and factor abundance. Saving the Heckscher-Ohlin hypothesis from
refutation, he hoped that (the) computation of human capital
added to the capital employed in measuring factor intensities may quite
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possibly reverse the factor-intensity for the United States.
Bhagwati's approach was subsequently implemented empirically
by Kenen (1965), Lary (1968) and Baldwin (1971) for U.S. trade, Bharadwaj
and Bhagwati (1967) for India and Roskamp and McMeekin (1968) and
Fels (1972) for West Germany. Although the composite measures of
capital yielded favourable results in these studies, there remains
a conceptual controversy of aggregation. As Branson (1971) argued
that physical and human capital be aggregated meaningfully only if
physical and human capital are either perfect substitutes or perfect
complements. Since there is no reason to accept either these stipula¬
tions a_ priori, legitimacy of aggregation is left to empirical investi¬
gations. Both Griliches (1969) and Stern (1976) found indication of
complementarity between human and physical capital but it is far from
perfect, in their studies of U.S. manufactures. Therefore, legitimacy
of such aggregation should not be taken for granted.
As an alternative approach, human capital or skill embodied
in labour is treated as an independent factor in explaining trade pattern.
37. J. Bhagwati, Trade, Tariffs and Growth, (U.K.: Weidenfeld and
Nicolson, 1969).
38. ibid., p. 30.
Labour is subdivided into two broad categories— skilled and unskilled.
It is argued that skill is augmented by investment in human capital
such as schooling or on-the-job training. Consequently, skill
intensity is a measure of human capital intensity embodied in goods,
and abundance of skilled labour a measure of stock of human capital.
This approach can also easily incorporated into the theoretical
framework of Heckscher-Ohlin model. Similar derivation leads to the
conclusion that a country wTith abundant skill (or skilled labour)
possesses comparative advantage in skill intensive goods and a skill-
scarce country possesses comparative advantage in low-skill products.
Since Taiwan is relatively scarce in skilled labour, according to this
neo-factor proportion hypothesis, she should possess comparative
advantage in products of low skill intensity.
Skill intensity and abundance are measured either by the mix
of labour of different skill categories or simply by average wages.
The former approach is advanced by D.B. Keesing (1965, 1966) in which
a skill coefficient is computed from industrial employment of different
39
categories of labour. Higher skill intensity is represented by a
larger proportion of more skilled workers in employment. The other is
the wage-differential school which views inter-industry difference in
wage rates in any country as reflection of difference in skill mix.
Since more skilled workers wTill command higher renumeration, higher
39. Employment falls into 5 categories:
I. Professional, technical and managerial;
II. Craftmen and foremen (skilled manual workers);
III. Clerical, sales and service;
IV. Operatives (semi-skilled);
V. Labour (unskilled).
Skill coefficient= (I+ II)(IV+ V).
skill content in labour employed will result in higher average wage.
The link between skill differentials and wage differentials is tested
by H. Waehrer (1968), finding a significant correlation between the two.
The wage approach would have a much wider empirical application since
information on labour by categories are not as readily available as
wages, especially in the cases of less developed countries.
Plausible results were obtained in various studies using
either measure of skill intensity, for both developed and developing
countries. Skill is found to be an independent factor of production
and its abundance a significant determinant of trade pattern. Relatively
the wage measure is less satisfactory as explanatory variable of trade
pattern. The statistical relation between trade pattern, skill index
and wage was investigated by H. Waehrer (1968) using data on U.S. manu¬
facturing industries. She found that skill differentials did not
completely explain the wage differentials across industries though it
is a significant explanatory variable. Therefore it is natural to1
expect a weaker relation between wage differential and pattern of trade
if the latter is determined by skill intensity, as described in the
neo-factor proportion hypothesis.
3.1.3 Neo-technological Accounts- Technological Gap Theory
Empirical experience had shown that the Heckscher-Ohlin model
and its human skill modification are not adequate in exhausting all
bases of trade. Criticisms are focused at the assumption of stability
and universal availability of technology. As Seev Hirsch argued,
products which have been manufactured as a result of recent innovations
40
and research and development efforts do not fit this assumption.
40. S. Hirsch, Capital or Technology? Confronting the Neo-Factor Proportion
and Neo-Technology Account of International Trade, Welwirtschaftliches
Archiv, 110 (1974), pp. 335-63.
It is this segment of trade phenomenon where the traditional theory
fails and supplementary theories were advanced. Two important theories,
which establish the basis of trade on technological difference, are
the Technological Gap Theory and the Product Cycle Theory, which are
often referred as neo-technology accounts of trade. They are closely
related to each other but have very different implications on manufactured
trade.
The technological gap theory emphasizes the technological
difference between groups of countries of different economic characteristics.
Technology is not freely available to all. Transfer of technology is
expensive, if not impossible. It involves costs in terms of time and
heavy capital outlays. Technological difference will therefore exist
temporarily between innovating country and the rest of the world.
Innovation may refer to new products or new processes of producing
existing products. Both will give the innovating country a quasi-
monopoly over the rest of the world in the products concerned. In
proposing this hypothesis, M.V. Posner noted that this temporary com¬
parative advantage may induce trade in particular goods during lapse
41
of time taken for the rest of world to imitate one country's innovation,
When innovations are frequent and biasealy concentrated in a particular
42
group of countries, a technological gap is created and a non-trivial
pattern of trade is established.
41. M.V. Posner, International Trade and Technical Change, Oxford
Economic Paper, 13 (1961, p. 323.
42. Technological gap refers to difference in technological level in
general. The gap will not vanish through imitation as new innova¬
tions and hence new technological difference emerge.
Technology is imitated with a time lag which is the duration
of quasi-monopoly enjoyed by the innovating country before the new
technology is available to the others. According to Posner, this
imitation lag is made up of two components— the reaction lag and the
learning period. The reaction lag is the time which elapses between
the first utilization of an innovation by the innovating country and
the foreign producers becoming regarded as possible competitors. It
takes account of the degree of international competition and therefore
is peculiar to individual products. The more intensive the competition,
the shorter the reaction lag. The learning period is a technological
parameter, the length of which varies with innovations. However, the
length of both components will depend on the economic similarities
between the competing countries. The more similar the countries in
economic structure, the more intensive will be the competition and
more suitable will be capacity of the imitating country to adapt
innovation. Finally, exportation of new goods to foreign markets will
count on adjustment of taste. For some reasons, new goods may not
be regarded as perfect substitutes to existing goods unless some time
elapses. This 'demand lag' may be long enough to outweigh the imitation
lag and hence no trade occurs. Therefore, a relatively short demand
lag is a necessary condition for technological difference as a basis
of trade. With regard to new processes instead of new goods, the
demand lag is negligible.
It was argued that innovating countries are likely to be
more advanced countries such as U.S. or U.K. The technological gaps
within this groups of countries will be small since both imitation lag
and demand lag are short. The gaps widen with the economic disparity
between countries. They will be the largest between advanced countries
and the developing countries.
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Over time old technology is acquired by the developing
countries through imitation and domestic production may start. Importa-
tion of products will decline and even exportation will start if demand
still exist overseas, since variable cost of production is lower there.
The developed countries retain comparative advantage in newer innovations
but that of old technology will then shift to the developing ones.
Consequently trade patterns of countries may be characterized by
technological sophistication.
To empirically test the technological gaps hypothesis, some
measures of technological sophistication are required. One approach is
to measure it by research expenditure, successfully pursued by Gruber,
tlehta, and Vernon (1967), Keesing (1967) and by Gruber and Vernon (1968).
Another proxy, pursued by Hufbauer (1970), is the product data measure
of the 'first trade data.' Data of this proxy are readily available
for a broad range of commodities.43 Hufbauer found a positive correlation
between first trade date of exports and, GDP per capita in a sample of
24 countries.44 It is self-evident that the latter proxy is only
concerned with new products and fails to account for new processes.
3.1.4 Neo-technological Accounts- Product Cycle Theory
While the technological gap theory does not explicitly state
the evolution of innovations as they are imitated by other countries,
the product cycle theory, advanced by R. Vernon (1966), sees the process
of evolution the driving force of international diffusion of technology.
43. Hufbauer, p. 186. First trade date refers to the date when any
particular product first appear in U.S. export classification list,
Schedule B.
44. Ibid., p. 161. Correlation coefficient is 0.765, significant at
1 percent confidence level, using t test.
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Unlike the former, the latter theory is mainly concerned with development
of new products as basis of trade.
A product cycle is characterized by successive product
standardization after a new product is first introduced. At the early
stage of the cycle both input and output specifications of production
process-are uncertain. Production runs are experimental and therefore
short. Input mix is always adjusted to new findings. Therefore, easy
access to a wide variety of potential types of inputs is vital. On
the other-hand, swift and effective communication is needed on the
part of the producer to act promptly to the response of the test market.
These sophisticated economic overheads are only found in more advanced
countries where the innovation and production of new products occur.
The product matures as the market is established and production
process is more defined. Some general standards of outputs are settled
and mass production is possible. At this stage, foreign demand for
this newly developed product will emerge, growing more rapidly in other
industrialized countries as the demand for new products is highly
income elastic. Therefore, exportation of the product starts. As
foreign demand grows, investment in foreign production becomes more
profitable especially when transportation costs are high. After further
subsequent standardization of production process, the product becomes
labour-intensive and price-competitive, argued Vernon.45 At this
advanced stage of product cycle, it follows readily from the Heckscher-
Ohlin theorem that the developing country may offer competitive advantage
as a production location. According to Vernon, shifting of production
45. R. Vernon, International Investment and International Trade in
Product Cycle, Quarterly Journal of Economics, (May 1966), p. 203.
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location to less developed countries is not necessarily associated
with existence of demand there. The move can be solely taking the
advantage of cheap labour cost and the products are for exportation
back to the more advanced countries.
In summary, the product cycle theory proposed that comparative
advantage shifts from more advanced countries to developing countries
as a product matures and is standardized. As a corollary, it is also
argued that skill requirement declines over the product cycle.46
Therefore-standardized products are low-skilled products. Developing
countries, scarce in skilled labour, may take up production only at
the latest stage of the product cycle.
Empirical testing of the product cycle hypothesis requires
measures of product standardization. G.C. Hufbauer proposed an index
of product differentiation, computed from the unit values of U.S. exports
to different countries, as an inverse measure. 47 He found a positive
correlation between product differentiation and per capita GDP in the
exports of 24 countries but the correlation in the imports is inconclusive. 48
3.2 A Model for Taiwan's Manufactured Exports- A synthesis of Trade
Hypotheses
It is obvious from the discussion in the previous sections
that no single theory is able to embrace all features of trade flows.
46. The relation is also suggested in R. Vernon (1966). A mathematical
investigation is found in R.F. Nelson and V.D. Norman, Technological.
Change and Factor Mix over the Product Cycle, Journal of Development
Economics, 4 (1977), pp. 3-24.
47. Hufbauer, p. 190.
48. Ibid..) p. 161.
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In different models, traded goods are ascribed different characteristics
which are being identified in the predicted pattern of trade. In the
above trade hypotheses, four different products characteristics are
distinguished: capital intensity (Heckscher-Ohlin Hypothesis) skill
intensity (Human Capital Hypothesis) product age or first trade date
(Technology Gaps Theory) and product differentiation (Product Cycle
Theory). These characteristics are embodied in all traded goods though
the differentials across products may be large for some but small for
the others. Each of them are claimed to be useful in explaining a
particular aspect of trade flow. Therefore, integrating them together
may give a more complete picture of trade pattern than using respective
hypotheses separately. Of course, the legitimacy of such procedure
will depend on the interdependence of these characteristics. If they
are perfectly dependent, one or more of these hypotheses will be redundant
Otherwise, provided that the problem of multicollinearity is not servere
in the regression analysis which will be employed, the synthesis will
be rewarding.
3.2.1 Interdependence of Product Characteristics
The interdependence of product characteristics is discussed
with special reference to the cross-section analysis of Taiwan's manu-
factured products. The conclusion, thus reached, will generally be
valid only in such circumstances.
(a) Capital and skill intensity. Each product has its own
intrinsic factor embodiment of capital, skilled and unskilled labour,
governed by its production function in response to factor supplies.
It is not justified to make a priori postulation on any association
between capital and skill intensity. When it is possible for a skill-
intensive product to be capital-intensive, it is equally likely for it
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to be labour-intensive. On the other hand, empirical investigation
had suggested that human capital are more complementary with physical
capital than with unskilled labour.49 Consequently substitution of
physical capital by unskilled labour is likely accompanied by sub-
stitution of skilled labour. The complementarity has implication on
relative skill and capital intensity in two aspects. First, comple-
mentarity and substitution are referred to change in relative factor
prices or factor supplies. Except in the presence of factor intensity
reversal, which can be comfortably rejected as rare exception, the
product ordering with respect to capital or skill intensity will remain
intact at any factor price ratios. Therefore, parallel substitution
of capital and skill by unskilled labour will not cause exact corres-
pondence between capital and skill intensity unless it is the intrinsic
property of the group of products concerned. Second, the complementarity
between human capital and physical capital may be taken to imply that
skill-using goods are usually capital using in nature, though this is
not the thesis of the mentioned studies. Even if this 'belief' is
correct, there will still be room for capital and skill intensity to
vary against each other unless the correspondence implied is exact.
Thus, it is justified to integrate them together, though there is
obviously some overlapping areas.
(b) Product age and product differentiation. As Hufbauer
argued, some goods are intrinsically differentiated, whatever their age
50
and other goods are very yound but nevertheless highly standardized.
49. See Griliches (1969) and Stern (1976).
50. Hufbauer, pp. 191-192.
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Therefore, though goods are more standardized when they are old than
when they are young, old goods are not necessarily more standardized
than younger goods. There is no definite relation between product age
and product differentiation.
(c) Capital intensity and skill intensity and product age.
The Technology Gap theory does not explicitly bring consideration the
capital and skill inputs at different age of products. However, it may
be argued that the generation of innovations requires heavy outlays in
both physical and human capital. Therefore, a product is more capital
intensive and skill intensive when it is young than when it is old.
However, for similar argument as in (b), it is not necessary for a
young product to be more capital intensive or skill intensive for another
different but older product. Therefore, there will be no definite
relation between capital intensity or skill intensity and product age.
(d) Capital intensity and skill intensity and product
differentiation. The Product Cycle theory stated that skilled labour
will replaced by capital as a product is standardized. Consequently,
a product is more skill intensive and less capital intensive when it
is differentiated than when it is standardized. However, similar
argument as in (b) also applies. Therefore it is not impossible for
a standardized product to be more skill intensive and less capital
intensive than another more differentiated product.
Since the above theoretical discussion does not suggest any
definite association between any pair of product characteristics, it
remains for empirical results to reveal the exact relation. Moreover,
it is statistical correlation that matters in regression problems such
as multicollinearity.
3.2.2 Import Restrictions and the Trade Pattern
Government policies played a significant role in shaping
the trade pattern of Taiwan throughout the 60's. Although her export-
promoting strategy led to subsequent liberalization of controls,
selective restrictions were used alongside with a comprehensive system
of incentives as instruments of infant industry protection.
While import restrictions had already employed earlier, mainly
for balance-of-payment reasons, a set of criteria governing import
control with reference to price requirement was formally promulgated
in July 1960:
Under the new regulations the local producers of an
industrial product or their association could apply for restriction
of its importation if their product quality met the pertinent
national or international standard, if the costs of imported
raw materials did not exceed 70 percent of the finished good's
production costs, and if the ex-farm sale price of the finished
good did not exceed the import costs of the equivalent foreign
product by more than 25 percent. The so-called import costs
here, however, included tariff, defense surtax on the tariff,
harbour charge, interest costs of the importers, and exchange
settlement fee, in addition to the bona fide GIF import costs.
The officially permissible excess of domestic prices was there¬
fore much greater than 25 percent of the CIF import costs.
These conditions for import restriction were made more
stringent over the years during the 1960s. The coverage of
items constituting import costs was made narrower in September
1964, when the importer's interest costs and exchange settlement
fee were excluded. The allowable percentage of price excess
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over import costs was reduced to 15 percent in 1964 and to 10
percent in January 1968 (except for specific items under
approval). A time limit of three years was set in 1964 for
items placed under import restriction. Items for which annual
imports did not exceed $30,000 individually- changed to
$50,.000 in 1968- were excluded from import restriction. 51
It is obvious from the above quoted paragraph that import
restriction was still present throughout the 60s although it has been
steadily relaxed. The criteria did not explicitly discriminate again
any commodity but certain commodities would be less likely to meet
these criteria than the others and the imports of them were not
restricted. These commodities are capital goods such as machinery
and equipments which Taiwan badly needed for economic development and
was not likely to produce up to comparable quality. For these reason=
these groups of commodities were discriminated against in the general
policy of protection. Their trade positions were thus quite different
from others, resulting in artificial distortion in the pattern of
trade. This should be taken into consideration in the following
regression analysis in those cases where imports are involved in the
measure of export performance.
3.2.3 The Model
A model of Taiwan's manufactured exports is formulated by
the synthesis of the four hypotheses. In this model, the export
performance of Taiwan's manufactured products is determined by the
51. Lin Ching-yuan, Industrialization in Taiwan 1946-1972: Trade and
Import-substitution Policies for Developing Countries,(U.S.
Praeger Publishers, 1973), p. 92.
four product characteristics which are discussed in previous sections,
namely, capital intensity, skill intensity, product age and product
differentiation. Of course, the choice does not exclude the possibi¬
lity of other explanatory variables. Rather, the choice is made firstly
in the interest of the analysis here and secondly in the preconception
that other influence is not systematic and is better accounted for as
random errors.
The model may be represented by the following equation






And all variables are computed in their logarithms.
3.2.4 The Data
(a) Two measures of export performance.
The competitiveness of a country's production can be
judged from its performance in both domestic and world markets, whose
circumstances are not alike. The divergence may arise from difference
in taste, cost of transportation or government interventions. In
testing the model, two measures of export performance are used
alternatively as dependent variables.
i. Market share of Taiwan in world's total exports (XS).
It is computed as the percentage of Taiwan's exports
in the total of world market economies, or
mathematically,
where XS. is the market share of Taiwan in world's
1
total exports in product i;
X_ the export value of Taiwan in product i;
and XW. the total export value of world market
i
economies in product i.
XS has a range from 0 to 100. Since export share in
world market claimed by a country in any product are
not likely to be large, the effective range is much
smaller. XS does not take into account import condition
and therefore measures only the competitiveness in
world market.
ii. Index of export performance (IX).
It is computed as the percentage of exports in the
total volume of trade of Taiwan in a product, or
mathematically,
where IX. is the index of export performance of product i;3
X_ the export value of product i;
M. the import value of product i.
l
IX also has a range from 0 to 100. It differs from
XS by including import data. Therefore, it represents
a composite measure of competitiveness in both foreign
and domestic market. A higher value in IX can be due
to expansion in export as well as reduction in imports.
In effect, it can be treated as a measure of trade
balance. Trade is balanced when X.= M., therefore1 1
IX has a value of 50. Similarly, IX being greater
than 50(X. M.) indicates trade surplus and IX smaller
i l
than 50(X. M.), trade deficit.i i'
Trade data for Taiwan are obtainable only from Taiwan's own
publication. Values are quoted in New Taiwan Dollars. (See Tables A-3.1
and A-3.2 in Appendix III). In computation of XS, total value of exports
of world market economies is obtained from United Nations publications
of trade statistics. (See Table A-3.3). The latter is quoted in U.S.
Dollars and hence export value of Taiwan is also converted into U.S.
Dollars for the purpose. Values of XS and IX are given in Tables 3.1
52
and 3.2.
As it has been argued that protective measures on domestic
produces would distort the pattern of an index which involves imports
with respect to product characteristics, modification has to be added
to the original model shown in section 3.2.3, when using IX as the
dependent variable. The inclusion of rates of effective protection or
equivalent proxies as an additional explanatory variable seems to be
theoretically desirable but relevant data were, unfortunately, not
available. From Table 3.2 it is found that four product groups, namely,
Machinery, Electrical Machinery, Transport Equipment, and Precision
Instrument, have extraordinarily low values of index. These product
52. Since data on world's total exports are not available in 1961,
XS is computed for 1966, 1971 and 1976 only.
Table 3.1: Market Shares of Taiwan in world's Total Exports (XS)
( % )







7. Paper 6 products





13. Glass and glasswares
14. Non-metallic, rain, products






















































































Sources: Computed from Tables A-3.1 and A-3.3.
Table 3.2: Taiwan: Index of trade performance by commodity (IX)
Industry Groups 1961 1966 1971 1976
1. Textiles
2. Apparel
3. Leather 6 products
4. Footwear
5. Wood products
6. Furniture 6 fixtures






13. Glass and glasswares
14. Non-metallic min. prod,















































































































Sources:Computed from Tables A-3.1 and A-3.2
Nptes:(s) 4 is combined with 2.
(b) ll is combined with 9.
Weihgs are taken as the relative proportions of commodicies
in total exports.
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groups are generally referred to as capital goods, the importation of
which were badly needed in the course of economic development. More-
over, Taiwan was not likely to produce import substitutes of comparable
quality. Therefore they were much less subject to import controls.
This is the apparent cause for their adverse trade balance though
direct evidence is not available. Therefore, as a proxy of import
controls, dummy variable is used assigning zero value to these four
product groups and one to the remaining and hence the dummy variable
parameter, if positive, indicates that import controls had favourable
effect on IX.
(b) Product Characteristics
Industrial data for computation of factor intensities
are obtainable from reports on Taiwan's industrial censuses of 1961,
1966, 1971 and 1976 respectively. (See Appendix I).
i. Capital intensity
Two alternatives are used. One is Lary's total factor
intensity, computed as gross value added per person engaged (YL). Gross
value added is a flow measure of capital service. According to Lary,
this total factor intensity is an integrated measure of both physical
and human capital intensity. Although the validity of such approach
is doubted as discussed above, a flow measure of factor intensity is
desirable against alternative stock measure.
A stock measure is computed as total values of fixed
assets in operation per person engaged (KL). It is assumed that capital
service is proportional to the stock of capital goods available.
ii. Skill intensity
Both approaches of measuring skill intensity are used.
First, an inverse measure of skill intensity is computed as the percentage
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of operatives in total number of persons engaged (POP). Operatives
are workers of relatively low skill, and therefore, higher percentage
of operatives in labour force represent lower skill content, and
vice versa.
Average wages (AN) is used as alternative measure
of skill intensity following the wage differentials approach, and is
computed as total wages and salaries being divided by number of persons
engaged.
.iii. Product age
First trade date compiled by Hufbauer (1970) is used
as an inverse measure of product age (FT). The original set of first
trade dates is aggregated into twenty-two industries, which are used
here, by the method of simple average. The smaller the date, the older
is the product.
iv. Product differentiation (PD)
Product differentiation is also an inverse measure
of product standardization. The data is also provided by Hufbauer (1970)
and aggregation is also by simple average. The greater the value, the
more differentiate is the product.
Data of product characteristic and the related primary data
are given in Tables 3.3 through 3.7 and Appendix III respectively.
3.3 Empirical Results- Correlation Analysis
Before estimating the model, it is suggestive to investigate
the mutual relationship between the product characteristics, to verify
the previous postulations, (Section 3.2.1). The correlation matrices
for the four census years are given in Tables 3.8 to 3.11.
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Table 3.3: Taiwan: Gross Value Added per Person Engaged (YL)
















171,70051,87442,087 55,467Other NNN products




103,00953, 26938,80335, 519Electrical machinery
103, 31059,56525,006 33, 364Transport equipment
68,34726,92310,23017,798Precision instrument
27,505 51,82515,69930,312Other manufacturing
Source: Computed from Tables A-3.4 and A-3.7 in Appendix III.
Notes: (a) included in 'Apparel'.
(b) included in 'Chemical products'.
79
Table 3.4: Taiwan: Value of Fixed Assets in Operation per









621,92319 7, 654140,03165,654Paper products
294,258112,31644,24624, 893Printing publishing





694,376204,889132,07139, 696Other NMM products








Source: Computed from Tables A-3.5 and A-3.7 in Appendix III.
Notes: (a) included in 'Apparel'.
(b) included in 'Chemical products'.
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Table 3.5: Taiwan: Percentage of Operatives in Total Number
of Persons Engaged (POP)- 1961, 1966, 1971 and 1976











81.06 82.25 78.33(b)Plastic products
85.47 79. 7681.9383.13Pottery
76.28 77.2283.08 74.23Glass glasswares
80.62 77.3581.03 74.18Other N1*1 products
79.47 75.4788.24 74.75Iron and steel
72.77 79.57 76.3181.35Non-ferrous metals
80.16 75.83 74.3379.16Metal products
77.49 75.6676.89 72.27Machinery
77.34 75.4274.75 78.97Electrical machinery
79.3076.79 78.13 71.36Transport equipment
78.1181.01 73.21 78.04Precision instrument
78.1374.83 81.94 81.00Other manufacturing
Source: Computed from Tables A-3.7 and A-3.8 in Appendix III.
Notes: (a) included in 'Apparel'.
(b) included in 'Chemical products'.
%
Table 3.6: Taiwan: Average Wages by Manufacturing
Industries (AW)- 1961, 1966, 1971 and 1976
Industry Groups
(in NTS;

















































































































Computed from Tables A-3.6 and A-3.7 in Appendix III.
Average Wages is Total Wages and Salaries Paid divided by
Total Number of Persons Engaged. Since Total Wages includes
owners' disbursement division by employees is not appropriate.
(a) included in 'Apparel'.
(b) included in 'Chemical products'.
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Table 3.7: First Trade Date and Product
Differentiation by Commodity Groups
Product























Sources: G.C. Hufbauer, The Impact of National Characteristics and
Technology on the Commodity Composition of Trade in
Manufactured Goods, in The Technology Factor in Inter-
national Trade, ed. R. Vernon, (New York: National Bureau
of Economic Research, 1970), pp. 145-231.
Notes: When 'Apparel' and Footwear', and 'Chemical products' and
Plastic products' are combined respectively in the census
year of 1961, simple averages are applied.
Table 3.8: Correlation Matrix of Regression Variables, 1961







POP 0.1650 0.0431 -0.2232 1.0000
AW
+
0.1450 0.7377 0.7089 0 0202 1 OOOO
FT
vc
-0.4072 0.0904 0.1090 0 0709 0 1759 i nnnn
PD
-0.4769 -0.1203 -0.1326 -0.2145 -0.1509 0.3745 i nnnn
No. of Observation= 20
Data are logged.
coefficients are significant at 1% level,
coefficients are significant at 5% level,
coefficients are significant at 10% level.
Table 3.9: Correlation Matrix of Regression Variables, 1966




0. 7 960 1.0000
YL 0.3438 0.0783 1.000C
KL 0.1349 -0.1333 0.8491 1 OOOO
POP 0.1378 0.1115 -0.4618 -0.4453 1.0000
AW
- 4
-0.1519 -0.3711 0.6984 0.7799 -0.6036 1.0000
FT
-0.1116 -0.3602 0.1679 0.1286 0.9134 0 1031 1 OOOO
PD
-0.2841 -0.4920 -0.0660 -0.0108 -0.3236 0.0735 0.2887 1.0000
No. of Observation= 22.
Also see notes at Table 3.8.
Table 3t10: Correlation Matrix of Regression Variables, 1971
XS IX YL KL POP AW FT PD
Xi 1.0000
IX 0.7057 1.0000
YL -0.3371 -0.3975 1.0000
KL -0.4734 -0.6220 0.7329 1.0000
POP 0.6312 0.5057 -0.5508 -0.3831 1.0000
AW
-0 .52 75 -0.586 0.6304 0.786 I -0.5554 1.0000
FT
-0.2073 -0.2526 0.3591 0.3219 -0.1799 0.1096 1.0000
PD
A vv
-0.3632 -0.3780 0.3085 0.0708 -0.6325 0.2052 0.2887 1.0000
No. of Observations= 22
Also see notes aL Table 3,8.
Table 3.11: Correlation Matrix of Regression Variables, 1976
XS IX YL KL POP AW FT PD
XS 1.0000
IX 0.8485 1.0000
YL -0.2044 -0.1251 1.0000
KL -0.5978 -0.6517 0.2116 1.0000
POP 0.7007 0.5988 -0.3375 -0.5833 1.0000
AW
-0.7376 -0.7495 0.2526 0.9231 -0.6719 1.0000
FT
-0.1971 0.0196 0.0769 0.3218 -0.3306 0.3435 1.0000
PD
-0.2987 -0.2458 0.1790 -0.0102 -0.4104 0.1431 0.2887 1 OOOO
No. of Observations- 22.
Aiso see notes at Table 3.8.
i. Table 3.12 and 3.13 summarize the correlation coefficients
between KL and POP and between KL and AW. Both results represent
positive correlation between capital and skill intensity, indicating
complimentarity between physical and human capital. Since correlation
between POP and KL is consistently lower, and if POP and AW are equally
good measures of skill intensity, POP will be more informative than
AW when being used as explanatory variable together with KL.
ii. Table 3.14 gives the correlation coefficients between POP
and AW. The coefficients are significant at one percent confidence
level, except for 1361. Therefore, POP and AW may be taken as equally
good measures of skill intensity, at least for 1966, 1971 and 1976.
The poor deviance in 1961 may due to the fact that actual skill
differentials between operatives and non-operatives were minimal between
only a very small portion of labour force had attained education higher
than senior high school as discussed in the previous chapter. There¬
fore, wage differentials may not correspond to the proportion of
operatives in persons engaged if the proposition that the former is
the result of skill differentials is assumed.
Tables 3.15 to 3.17 show the correlation coefficients
between YL, the total factor intensity, and KL, POP, and AW respectively,
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All are highly significant, except for 1976. The irregularity in
1976 is suspected as result of overemployment in a number of industries,
particularly in Iron and Steel, and hence depression in the value of
YL. When that industry is dropped irom the sample, the correspondent
53. The low correlation between YL and POP is due to the same reason
as between KL and POP.
54. Evidence of overemployment is found in the exceptional!}' high total
wages and salaries and capital expenditure, the sum of which is
well over the value added. (See Tables A3.t and A-3.5).
Table 3.12: Simple correlation coefficients between KL and POP
1961 1966 1971 1976
-0.2232 -0.4453 -0.3831 -0.5833
Tab1e 3.13: Simple correlation coefficients between KL and AW
1961 1966 19 71 1976
0.7089 0.7799 0.7861 0.9231
For both tables, denotes coefficients are significant at 1%;
denotes coefficients are significant at 5%;
denotes coefficients are significant at 10%.
This system of notation applies to other tables unless otherwise
specified.
Table 3.14: Simple correlation coefficients between POP and AW
1961 1966 1971 19 76
0.02.02 -0.6056 -0,5554 -0.6719
Table 3.15: Correlation coefficients between YL and KL
1961 1966 1971 19 76
0.8218 0.8421 0.7329 0.2116
Table 3.16: Correlation coefficients between YL and POP
1961 1966 19 71 19 76
0.0431 -0.4613 -0.5508 -0.3375
Table 3.17: Correlation coefficients between YL and AO
1961 1966 1971 19 76
0.7377 0.6984 0.6304 0.2526
correlation coefficients are greatly improved— 0.8890 between YTL
and KL; -0.5955 between YL and POP; and 0.4686 between YL and AW, all
significant at 5 percent confidence level. Although YL is strongly
related to both capital and skill intensity measures, on comparing
Table 3.15 with Tables 3.16 and 3.11, YL appears to account mostly of
capital intensity, with little contribution to skill intensity. The
correlations between KL and POP, and AW are only the consequence of
complementarity between physical and human capital.
iii. Correlation coefficient between FT and PD is 0.3745,
computed on the 20-industry classification in 1961 and is 0.2887,
computed on 22-industry classification in all other years. The correla¬
tion is positive but insignificant as expected.
iv. Table 3.18 summarizes the correlation coefficients
between FT and YL, KL, POP, and AW respectively.
Table 3.18: Simple Correlation Coefficients of FT with YL, KL, POP, AW
FT





















All coefficients are not significant at 10 percent confidence
level. Although the Technology Gap Theory postulates that innovations
are more likely in countries of abundance in capital and skill, the
results demonstrate neutrality between factor intensities and product
age, supporting our previous argument.
v. Correlations of similar pattern exist between PD and YL,
KL, POP, and AW respectively. In Table 3.1.9, it is noted that correla¬
tions are not significant, except with POP. Product differentiation
appears to be more closely associated with skill intensity than capital
intensity. In particular, the consistent stronger correlation between
PD and POP indicates the importance of management and professional
personnel in differentiated products.
vi. From Table 3.19, it is concluded that, with respect to
Taiwan's manufactured products, the synthesis of trade hypotheses is
justified. Product characteristics representing the factor proportion
accounts and the neo-technology accounts were not significantly correlated
Therefore, incorporating them into one regression model would not result
in redundant explanatory variables. There remains the problem of
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Table 3.19: Simple Correlation Coefficients of PD with YL, KL, POP and AW
PD
With 1961 1966 1971 1976
-0.1203 -0.0660YL 0.3085 0.1790
-0.1326 -0.0108 -0.0102KL 0.0708
-0.2145 -0.6325 -0.4104POP
-0. 32 36
-0.1509AW 0.0735 0.2052 0.1431
strong correlation between capital intensity and skill intensity
variables, especially between KL and AW. This may give rise to the
problem of multicollinearity in regression analysis if they are included
as explanatory variables in the same equation. Fortunately, we have
alternative measures for both factor intensities, which may cause
less problem.
With regard to the controversial measure of total factor
intensity, YL, it is found that it display a very similar behavior
as KL. Therefore, together with the extremely strong correlation
between them, YL should be more properly treated as a flow measure of
capital intensity, instead of as an integration of both capital and
skill intensity.
3.4 Empirical Results- Regression Lknalysis
The model is estimated using both indices of export
performance alternatively as the dependent variable, regressing on
capital intensity, skill intensity, the first trade date and the index
of product differentiation. YL and KL are alternatively used as capital
intensity variable and AW and POP alternatively as skill intensity variable.
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3.4.1 Dependent variable: XS
The regression results are summarized in Tables 3.20 to
3.22. The skill intensity variables appear to be more significant in
explaining the pattern of XS. In all cases, AW bear a negative
coefficient and POP positive coefficients. (Equations l.a-d, 3.a-d,
5.a-d).-. This consistently indicates that Taiwan's competitiveness in
world market is negatively correlated with skill intensity.
The performance of the capital intensity measures is not
as satisfactory. In 1966, YL bears positive and significant coefficients.
(Eq. l.a, l.b). This contradicts the proposition of Taiwan's com-
parative advantage in labour intensive products. On suspecting
multicollinearity between YL and skill intensity variable (POP or A[•1),
the latter is dropped from the model. The coefficient remains positive
but has a very low t-value, and R2 greatly reduced. (Eq. 2.a). The
possibility of severe multicollinearity is rejected. On. the other
hand, KL also bears positive coefficients which are not significant
at 10 percent confidence level. As it stands, the result will require
Taiwan to be relatively abundant in capital for the Heckscher-Ohlin
theorem to hold.
In both 1971 and 1976, YL is never a significant explanatory
variable. KL is also insignificant when appearing with skill intensity
variables. However, when KL appears in lieu of skill intensity variables,
the coefficients are highly significant and are negative, in conformity
with the Heckscher-Ohlin theorem. (Eq. 4.b and 6.b).
Since KL is significantly correlated with both Ada and POP
statistically, it can be argued that, though both product characteristics
are significantly correlated to XS, at a given skill intensity, KL is
Table 3.20: Determination of Trade Performance: Regression Analysis- 1966 (Dependent Variable: XS)
Tndpnen den t Var i ah 1 es
Eq.
p Qn F-ra tir
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No LPS (1) t values are given in parentheses.
(2) coefficients are significant at a= 1%.
coefficients are significant at a= 5%.
coefficients are significant at a= 10%.
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See notes at: Table 3.20.







































































See notes at Table 3.20
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insignificant in explaining XS. Therefore, skill. intensity appears
to be a relatively more powerful explanatory variable than KL.
Both technology characteristics bear insignificant coeffi-
cients, in all cases. In 1966, FT has negative coefficients. (Eq. l.a-d).
This is consistent with the Technology Gaps Theory that Taiwan, being
a developing country, possesses a comparative advantage in product of
old technology. Same conclusion is made with respect to 1971. (Eq. 3.a-d).
In 1976, FT surprisingly has positive coefficients. Although they are
not significant at 10 percent confidence level, their consistent positive
signs should not be treated as merely random outcome. It may suggest
a shift of Taiwan's comparative advantage towards products of more
recent technology, or her ability to adapt new technology has increased
over time. As t-values of relevant coefficients suggest, given the
level of skill and capital intensity, Taiwan's export competitiveness
in world market is biased towards older technology in 1966 neutral in
1971 and towards newer products in 1976,
On the other hand, PD is negatively correlated with XS in all
years, except in two cases. (Eq. 1.b and 2.b). This is consistent
with the Product Cycle Theory that Taiwan has an export advantage in
more standardized products.
3.4.2 Dependent variable: IX
The model has added a dummy variable to account for the effect
of import controls. The results are summarized in Tables 3.23 to 3.26.
The dummy variable coefficients are all positive as expected, indicating
that import controls have a favourable effect on IX by depressing
imports artificially. The significance of the dummy declines over
time, in confirmity with the relaxation of import restrictions.
Table 3.23: Determination of Trade Performance: Regression Analysis- 1961 (with dummy)- Dependent Variable: IX
Eq.
Independent Variables


















































































See notesat: Tab 1 e 3.20.
Table 3.24: Determination of Trade Performance: Regression Analysis- 1966 (with dummy)- Dependent Variable: IX
Eq.
Indenendent Varlab1es
Dummy YL KI, AW POP FT Pii














4.9983 -89.4829 0.3911 0.6678 6.4320



























































See notes at Table 3.20.



























































































Table 3.26: Determination of Trade Performance: Regression Analysis- 19 76 (with cluginrj- Dependent Variable: IX
Eq
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See notes at Table 3.20.
With respect to 1961, all other coefficients are not
significant at 10 percent confident level, but all of them bear the
correct signs in conformity with the postulations of the trade hypo¬
theses. The low values of the t statistics indicate large intra-product
variations of IX, after the effect of import controls has been accounted
for. (Eq. 7.a-d).
For 1966 through 1976, skill intensity variables are also
significant in explaining IX. In all cases, AW bears negative coeffi¬
cients and POP positive coefficients. (Eq. 9.a-d, 1.1.a-d, 13.a-d).
These conform with the human skill hypothesis that Taiwan, being
relatively scarce in skilled labour, possesses a comparative advantage
in lox-7 skill products. Comparing with AW, POP is less significant as
skill intensity variable in 1966. In other two census years, they
are equally good alternatives.
The performance of the capital intensity measures is not
satisfactory for the year of 1966. YL is positively correlated with
IX. (Eq. 9.a, 9,b). The coefficient is significant when it appears
with AW but insignificant with POP, When it appears in lieu of a skill
intensity variable, the coefficient is negative but highly insignificant.
(Eq. 10.a). KL is not significant and alternatively bears positive
and negative coefficients with AWT and POP,
In 1971 and 1976, YL remains as insignificant variable in
explaining IX. However, KL turns out to as equally significant variable
as the skill intensity variables. It is negatively correlated with IX
for both years, with highly significant coefficients except when appears
with AW in 1976. The results in general conform with the Heckscher-Ohlin
theorem. In equation 13.c, the very low t-value of KL may result rrom
multicollinearity between KL and AWT. (Correlation coefficient 0.9231).
The product differentiation variable is insignificant in all
years. In most cases, it is negatively correlated with IX. However,
FT is subjected to structural change over time. In 1966, it is not
significant but is negatively correlated with IX, indicating Taiwan's
advantage in old products. In 1971, its coefficients are also not
significant, with even lower t-statistics. The signs are inconsistent.
In 1976, however, FT becomes a highly significant variable, but
positively related to IX. (Eq. 13.a-d). This may suggest that, a
given level of capital and skill intensity and product differentiation,
Taiwan had attained an advantage in relatively new products in 1976.
3.4.3 Conclusion
i. XS and IX have a very similar pattern in relation to the
product characteristics, only that XS shows larger variations.
ii. The performance of YL as a composite measure of physical
and human capital intensity is poor. It displays irregularity compared
with KL, AW or POP. Therefore, it does not serve well as a measure of
total factor intensity in the model.
iii. Both Heckscher-Ohlin theorem and human capital hypothesis
are not to be refuted if they are tested separately. All factor intensity
variables are negatively correlated with both XS and IX, in lieu of the
others, indicating that Taiwan, being a developing country, possessed
comparative advantage in more labour intensive, as against capital and
skill intensive, products. However, the conclusion is less confirmative
when they are jointly tested. With respect to XS, that is the export
competitiveness of Taiwan, the pattern is skill-determined. KL is not
a significant, explanatory variable when it appears simultaneously with
a skill intensity variable in the regression equation, the latter being
always significant. This suggests that capital was used in support of
a particular skill intensity of production because capital and skill
were complementary. Therefore, after the variation of XS is accounted
for by skill intensity differences, the role of capital is rather
neutral. Since capital is more mobile internationally than skill
which is embodied in labour, its endowment is less definite because
capital may be borrowed from international sources at rates which are
independent of the status of the borrowing country. Hence, it is not
surprising to note that Taiwran is not saving capital in her export
production.
iv. With respect to IX which also reflects the competitiveness
of Taiwan's products in her domestic market as well, capital intensity
variable (KL) is significant even when it appear with a skill intensity
variable in the regression. At a given level of skill intensity,
capital intensity difference significantly explains the variations in
IX. The divergence is obviously due to the performance in import
substitution. It indicates that import competing productions tend to
be capital saving for capital-scarce Taiwan. While it is evident that
export production had an attraction to foreign investment so that it
was less constrained by capital supply, import substitution did respond
to factor proportion.
v. Above all, skill intensity is always a significant deter¬
minant of trade pattern. Its immobility well fits Into the assumption
of the factor proportion theory. On the other hand, international
mobility of capital applies only to the exporting sector but not the
import competing one. In the former, capital intensity is not independent
in its explanatory power which overlaps with that of skill intensity.
In the latter, though there is still large overlapping area, capital
intensity has significant explanatory power which is independent of
skill intensity. In any case, the observed comparative advantage of
Taiwan in low capital and skill intensity products contradicted neither
of the factor proportion accounts.
vi. Both technology factors are insignificant in explaining XS.
In other words, both technological accounts fail to define the export
advantage of Taiwan. At given skill and capital intensity, product age
or product differentiation did not form the basis of trade. Since Taiwan's
export markets are mainly developed countries, it implies that demands
do not exist in more advanced countries for products solely because
they are old or more standardized.
vii. Similar results are observed with respect to IX except
that FT is a significant explanatory variable of IX in 1976. The positive
correlation implies either that there was a drastic decline in domestic
demands in Taiwan for new products or that Taiwan then reached a stage-
more capable of producing import substitutes of new technology. The
latter would contradict the Technology Gap Theory. On the other hand,
the former deduction would be more plausible bearing in mind that world
economic recession was not yet quite recovered in 1976 and should worst
hit Taiwan's import demands for newer products.
viii. It can be concluded that both technology characteristics
were not usually significant in the determination of trade patterns.
Where they were significant, it was rather due to some other factors
than as a result of interaction between such characteristics and the
national attributes. Therefore, both neo-technology accounts were not
important in explaining Taiwan's export performance.
ix. The performance of the model is not as satisfactory as
theoretically argued. Nevertheless, it provides interesting results.
The synthesis has produced greater explanatory power than any single
hypothesis. Moreover, the multi-variate analysis has provided a more
definite specification of comparative advantage although only the factor
proportion variables are founded to be significant.
x. It can be concluded that the comparative advantage of
Taiwan lay in labour intensive products and it did not show significant
change throughout the period 1961 to 1976. However, the revealed pattern
of trade aid show marked changes. Her comparative advantage was not
reflected straightforward in the trade patterns observed in 1961 and
1966 due to the persisting effects of import substitution strategy.
This is evident from the dominating role of the import control dummy
in explaining the pattern of IX in these periods. It was not until
1971 that the effects subsided and the factor intensity variables
became important. Therefore a definite pattern of labour intensive






The analysis in the previous chapter broadly suggests that
the comparative advantage of Taiwan, which was a developing country,
continued to lie in the labour intensive commodities as against capital
and skill intensive ones. This static trade position however does not
preclude the possibility of improvement in the favourable position or
deterioration in the adverse position of commodities. Differences in
the rates of expansion or contraction is in itself a subject of interest
independent of the static trade composition. Indeed., despite of her
static comparative advantage position, the trade composition of Taiwan
did undergo changes particularly during the early 1960s when the
liberalization of trade had caused greater emphssis on labour intensive
exports. In the earlier periods her comparative advantage was masked
by import restrictions which distorted the patterns of trade.
In this chapter we shall examine the pattern of changes in
trade performance, namely the difference in the respective rate of
changes in trade position; we shall also study the interaction between
such trade expansion and labour productivity growth which is another
important phenomenon observed during the course of rapid economic growth
ana is believed by many as an important factor leading to economic
success and trade promotion.
As a matter of concern, one of the major obstacles facing
many developing economies which had sustained remarkable rate of growth
is the loss of cheap supply of labour. Their economic growth had been
relying on this advantage which made their foreign trade successful.
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Increase in labour cost, though being the fruit of economic growth,
had cost them export competitiveness which was built on cheap labour.
They would be forced to switch from labour intensive exports to capital
and skill intensive ones, but in doing so, they would be facing com-
petition from more developed countries which have more advantage in
this line of production. The other alternative is however to stay in
the more labour intensive line of production but with improvement in
the labour productivity so that unit labour cost can be cut down to
competitive level. In fact, labour productivity growth would be noted
in either alternatives chosen. However, the growth in the former case
would be brought out by the heavier use of capital and skill in relation
to labour inputs resulting in higher marginal productivity of the latter.
In the case of the latter alternative, the rate of labour productivity
growth should have to be higher than what could be derived from simply
heavier use of capital and skill factors so that the production could
remain to be labour intensive. This should incur technical change which
causes labour productivity growth without the necessity of deepening
of capital and skill intensity. It is equivalent to an advance into a
more efficient production frontier, usually but not necessarily achieved
through scrapping of old and construction of new production facilities.
Taiwan had stayed in the labour intensive exportation, despite
her rising real wages. Therefore the interaction between trade expansion
and labour productivity growth of her manufacturing sector should be
examined with due emphasis on the aspect of technical c ange.
Study on the relation between trade expansion and labour
productivity change, however, is unfortunately rare in economic literature.
Although classical trade theoriests had placed great importance on labour
productivity in the determination of comparative cost, there had been
little serious studies on the implication of labour productivity change
on international trade. A close one is a study by Bela Balassa (1963)
in demonstration of the classical comparative cost theory showing that
there was a significant positive correlation between relative export
and labour productivity between U.K. and U.S. Yet our interest here is
the inter-temporal changes rather than the inter-country differentials.
Technical change or technological factors have received
considerable attention in trade literature but they are only taken as
other explanatory variables of trade patterns more or less within the
context of factor proportions as illustrated in the previous chapter.
They are seldomly considered for their role in labour productivity
change in relation to trade expansion.
4.2 Pattern of trade expansion- general situation
The change of trade performance over the period 1961 to 1976
was observed over three subperiods, namely (I) 1961 to 1966; (ii) 1966
%
to 1971; and (III) 1971 to 1976 respectively— in coincidence with the
census years so that explanatory information from the industrial side
can be easily matched. The change of trade performance is measured by
the changes in the indices IX and XS respectively over each sub-periods,
computed as index numbers taking the initial year as the base year, for
55
each commodities. These index numbers are shown in Tables 4.1 and 4.2.
It is observed that there were substantial variations in the
extent of improvement of trade position among commodities. During
period I, most of the 20 commodity categories had experienced improvement
55. As an illustration, suppose that Leather Products has a value of 50
in IX in 1961 and 60 in 1966, then the index of change of IX is 120.
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Table 4.1: Taiwan: Index of Industrial/Commodity Characteristics, IX
(Starting year of period= 100)




















1-D'6. 52Transport equipment 360.00 383.33
262.13Precision instrument 237.50 444.74
265.77 100.68 97.76Other manufacturing
Source: Computed from corresponding tables in Chapter III.
Notes: (a) included in 'Apparel'.
(b) included in 'Chemical products'.
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Table 4.2: Taiwan: Index of Industrial/Commodity Characteristics, XS





Foo twear 469.69 308.54
231.64 73.19Wood products








46.24 45.07Other Ni2^1 products
Iron steel 152.50 79.67
Non-ferrous metals 105.19 112.35
319.01 101.04Metal products
Machinery 305.26 138.51
Electrical machinery 516.73 117.77
Transport equipment 469.23 219.67
Precision instrument 1,612.50 243.80
Other manufacturing 734.43 188.38
Source: Computed from corresponding tables in Chapter III.
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as measured by IX except for only a few which suffered from slight
setback. Apparently due to the reduced protection on these products,
variations across commodities were artificially great with some product
groups having an improvement as much as 500 percent. Periods'II and III,
on the other hand, registered less dramatic movement of trade but
inter-commodity variation were still substantial.
Index numbers of change for XS were available only for periods
II and 111. 56 The inter-commodity variations of change in XS for
period II were even greater. The best case was an improvement of over
1500 percent. Comparing with the changes in IX, the experience suggests
that the changes in trade performance were more of export expansion
nature rather than import substitution. On the other hand, the gap
had narrowed considerably during period III. The improvement of exports
(indicated by the change in XS) was much limited, in coincidence with
a worse world trade environment as well as indicating the fact that the
base had become much larger. Nevertheless the movement of these two
index numbers of change were quite similar having correlation coefficients
of 0.49 and 0.64 for periods II and III respectively which are signi-
ficant at 5 percent level.
4.3 Pattern of labour productivity change
4.3.1 Measure of labour productivity and its change
Labour productivity is measured as the average output per
labour input. Output is, in turn, measured as the gross value added
(gross value of output minus purchased inputs other than labour).
56. See Chapter III.
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As a measure of labour input, the number of manhours employed should
be the most appropriate but unfortunately the data are not available
for earlier years. Nevertheless it is noted that the number of manhours
per worker did not change significantly over time so that the number of
persons engaged is a good enough approximation. Therefore, for the
purpose of the present study labour productivity is calculated as the
average gross value added per person engaged.
To measure the change of labour productivity, the changes in
output should be measured in real term. This is done by deflating the
gross value added by the wholesale price index (shown in Table A.4-1 in
Appendix IV). The change in real output (zVA) is also computed as index
numbers of change in the deflated gross value added and shown. in Table
4. 3. Labour productivity change (YL) is accordingly computed as indices
of change in the deflated gross value added per person engaged and shown
in Table 4.4.
In the following analysis, it is necessary to examine the
change in labour productivity in response to the changes in factor
intensities. Similar indices of change are calculated for these
variables. Capital intensity KL, already employed in the previous
chapter, is measured as the value of fixed assets per person engaged.
However, the change of capital input should be measured by the volume
of capital rather simply its value at different time which are subject
to the effect of changing price of capital goods similar to the case
of gross value added mentioned earlier. A price index of capital
goods is therefore needed but unfortunately any index of cost of capital
input tends to over-deflate the measure of capital and understate the
increase of quantity of capital. Lack of any positive solution, the
value of fixed assets is nevertheless deflated by a correlative index
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Table 4.3: Taiwan: Index of Industrial/Commodity Characteristics, VA
Gross Value Added at Constant Prices
(Deflator- Wholesale Price Index)
(Starting year of period= 100)
Industry/Commodity Group 1961-1966 1966-1971 1971-1976
Textiles 263.87151.06 177.99




Furniture fixtures 20.85 223.21368.66
143.. 02147.77 194.03Paper products
212.17 170.26120.89Printing publishing
208.59 106.69116.84Chemical products
123.96 281.40 207.02Rubber products
233. 70521.35(b)Plastic products
Pottery 198.96 260.94 341.83
121.83 130.59 152.73Glass glasswares
139.69 104.94 195.66Other NM1 products
Iron steel 106.09 127.68 31.88
Non-ferrous metals 107.59 85.44 323.86
459.59244.9890.13Metal products
Machinery 230.81183.32 239.58
Electrical machinery 268.25 236.47548.83
Transport equipment 271.34 270.12110.26
Precision instrument 685.1550.94 969.23
1 77.17Other manufacturing 836.7854.54
Source: Computed from corresponding tables in Chapter III.
Notes: (a) included in 'Apparel'.
(b) included in 'Chemical products'.
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Table 4.4: Taiwan: Index of Industrial/Commodity Characteristics, YL
Gross Value Added at Constant Prices per Person Engaged
(Starting year of period= 100)
Industry/Commodity Group 1961-1966 1966-1971 1971-1976
Textiles 103.79 120.97 189.00
Apparel 120.04 163.6197.86
72.08 100.1.4 129. 5Leather products
Footwear 130.15 110.42(a)
118.10 85.795.63Wood products
Furniture fixtures 69.39 143.31 112.42
114.68 112.7199.69Paper products
122.11 154.14 112.16Printing publishing
111.23 127.37 84. 7CChemical products
82.20 112, 09 141.21Rubber products
121.23 116.3-(b)Plastic products
Pottery 78.86 153.62 126. 1L
91.96 85.62 105.52Glass glasswares
126.42 80.32 172.24Other NMM products
Iron steel 62.11 70.20 18.14
Non-ferrous metals 101.58 203.4959.88
79.93 126.85 161. 38Metal products
Machinery 105.00 121.44 159.49
Electrical machinery 107.55 140.01 124.12
Transport equipment 131.36 182.08 111.32
Precision instrument 58.08 268.26 162.94
Other manufacturing 179.1351.00 109.74
Source: Computed from corresponding tables in Chapter III.
Notes: (a) included in 'Apparel'.
(b) included in 'Chemical products'.
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of gross capital formation (shown in Table A-4.2 in Appendix IV) to
derive a measure of volume of capital bearing in mind, of course, the
limitation of such an indicator. Capital intensity in real term is
therefore calculated by dividing this volume of capital by the number
of persons engaged. The index of change of real capital intensity is
computed-and shown in Table 4.5 and denoted by (AKL).
Index numbers of change of the proportion of operatives in
total persons engaged (OPOP) are computed as the index of change in
skill intensity. It should be noted that, since POP is an inverse measure
of skill intensity, an index number of change less than 100 means increase
rather than decrease in skill intensity and vice versa. (Table 4.6).
As an alternative measure of change in skill intensity, index
numbers of change of average wages per person engaged deflated by the
consumer price index (shown in Table A-4.2) are also computed and shown
in Table 4.7.
4.3.2 Pattern of labour productivity change and factor intensiveness
It can be noted from Table 4.4 that labour productivity grew
at different rates among industry groups-- the difference was more
marked in periods II and III. Table 4.8 below shows the rank correlations
between the labour productivity change and different factor intensities
of the industries. 57
The rank correlation is only significant between labour
productivity change and capital intensity (KL) in period II, implying
that labour productivity changes were distributed in favour of labour
57. Industries are ranked according to their capital and skill intensity
at the beginning of a period. Rankings at the initial and end year
of a period are not significantly different.
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Table 4.5: Taiwan: Index of Industrial/Commodity Characteristics, KL
Value of Fixed Assets in Operation per Person Engaged,
at Constant Prices. (Deflator- Gross Fixed Capital
Formation Correlative Index Numbers)







205.22 104.54Furniture fixtures 321.06
174.48201.99 157.24Paper products
282.77 145.28168.24Printing publishing
267.25 153.02 1666.77Chemical products
291.98 137.38 133.72Rubber products
151.09 154.36(b)Plastic products
Pottery 215.01249.89 113.12
408.46 127.75 1.17.81Glass glasswares
172.82 187.92315.01Other NTMi products
245.03Iron steel 157.51396.84
Non-ferrous metals 121.90586.11 202.09
129.98175.38 242.46Metal products
Machinery 227.43 162.83239.21




Source: Computed from corresponding tables in Chapter III.
Notes: (a) included in 'Apparel'.
(b) included in 'Chemical products'.
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Table 4.6: Taiwan: Index of Industrial/Commodity Characteristics, POP
(Starting year of period= 100)
Industry/Commodity Group 1961-1966 1966-19 71 1971-1976
Textiles 101.02 95.66 96.40
Apparel 105.51 103.48 95.55
101.15 112.35 97.75Leather products
Foo twe ar 103.88 106.90(a)
95.00 107.85 97.95Wood products
Furniture fixtures 99.66 97.68 101.55
101.33 100.78 96.54Paper products
98.35 92.92 94.57Printing publishing
102.62 103.48 90.01Chemical products
100.86 107.50 94.18Rubber products
Plastic products 101.47 95.23(b)
Pottery 102.82 95.86 97.35
91.82 101.23 96.13Glass glasswares
99.49 95.94 95.90Other N 1 products
Iron steel 90.06 94.97 99.05
Non-ferrous metals 89.45 109.34 95.90
101.26 94.60 98.02Metal products
Machinery 100.78 97.64 95.52
Electrical machinery 103.46 97.52 104.71
Transport equipment 103.27 98.52 91.33
Precision instrument 96.42 93.73 106.60
Other manufacturing 104.41 104.88 98.85
Source: Computed from corresponding tables in Chapter III.
Notes: (a) included in 'Apparel'.
(b) included in 'Chemical products'.
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Table 4.7: Taiwan: Index of Industrial/Commodity Characteristics, A14
Average Wage at Constant Price
(Starting year of period= 100)
Industrial/Commodity Group 1961-1966 1966-1971 1971-1976
Textiles 158.79 148.49 149.99
Apparel 224.72 166.82 129.16
192.83 102.44 185.47Leather products
Foo twear 180.68 93.87(a)
Wood products 197.48 133.74 112-37
Furniture fixtures 311.00 130.57 133.04
140.84 153.78 131.25Paper products
147.31 150.56 124.86Printing publishing
145.90 135.13 130.72Chemical products
137.97 153.31 147.40Rubber products
140.65 142.38(b)Plastic products
Pottery 141.58 157.81 132.15
108.30 170.13 12 3.4 3Glass glasswares
155.67 136.20 146.40Other NFM products
Iron steel 133.47 112.41 147.87
Non-ferrous metals 133.96 125.72 112.83
156.00 159.51 128.82Metal products
Machinery 142.24 142.74 145.81
Electrical machinery 155.68 141.36 138. 73
Transport equipment 166.34 138.31 129.63
Precision instrument 443.37 156.93 123.31
Other manufacturing 141.47 153.80 135.79
Source: Computed from corresponding tables in Chapter III.
Notes: (a) included in 'Apparel'.
(b) included in 'Chemical products'.
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Table 4.8: Spearman's rank correlation coefficients between
labour productivity change and capital intensity (KL)





significant at 1% level.
intensive (against capital intensive) industries during this period
while there was no systematic distribution regarding capital intensive-
ness in other periods. On the other hand, there was little direct
correlation between labour productivity change regarding skill
intensiveness, either measured as POP or AW.
4.3.3 Labour productivity change and the rate of trade expansion
The statistical relationship between labour productivity
change and trade expansion can be summarized by the correlation coeffi-
cients between JYL and AIX, and AXS, respectively, shown in Table 4.9.
All index numbers are calculated in logarithms.
Table 4.9: Correlation coefficients between AYL






**significant at 1% level.
**significant at 5% level.
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It is observed that among the three periods under study,
the relation between labour productivity change and trade expansion
was only significant during 1966 to 1971. They coefficients are positive
implying that trade expansion was associated with reduction in unit
labour input. The interaction between labour productivity change and
trade expansion can be further illustrated by the following regression
results, for this particular period.
R2= 0.4720lnAIX= -0.2486+ 1.0519 1nAYL(4.1)
(-0.2082) (4.2279)
R2= 0. 319 01nAXS= -2.8154+ 1.7815 lnAYL(4.2)
(-1.0077) (3.0610)
Figures in brackets are t-values.
Therefore a 1 percent differentials in labour productivity
change was accompanied with almost the same percentage in the improve-
ment in trade balance (AIX) or some 1.8 percent differential in the
growth of its share in the world market (AXS).
Since labour productivity change was significantly and
positively correlated with trade expansion only during period II, faster
labour productivity growth is not a sufficient condition for greater
improvement in trade. Recalling that labour productivity change was
faster in labour intensive industries during this period, the coincidence
of the two phenomena suggests that the pattern of labour productivity
change with respect to factor intensiveness across industries may be
a related phenomenon which deserves further examination.
At this point, it is however interesting to recall the fact
that trade environment was quite different in the respective periods.
Only during Period II could the improvement in trade performance readil'
reflect the industrial development of Taiwan's manufacturing sector.
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The period registered an advancement into free trade that the effect
of government interference on trade became insignificant in 1971. On
the contrary, Period I only indicated a change of policy attitude in
favour of trade liberalization but trade restrictions still had dominant
effects on trade performance even until 1966. Therefore, though remarkable
trade expansion was observed in a number of goods over this period, the
pattern was artificial. Finally, trade performance over Period III was
suppressed by the economic recession which lasted into 1976. Further-
more, such effect would have the consequence of overinvestment in
their industrial origins. We have already observed in the previous
chapter that over-employment of both capital and labour had resulted
in. very low labour productivity of a number of industries.
4.4 Labour productivity and technical changes
4.4.1 Sources of labour productivity change
Since labour productivity changes does not necessarily relate
positively to trade expansion, the nature of labour productivity change
should be further examined in order to reveal the necessary qualifica-
tions. Apart from that the change had to be more favourable in labour
intensive industries, another important aspect of labour productivity
change is its sources.
Increase in labour productivity or reduction in unit labour
input can be the consequence of either factor substitution or the impact
of technological progress. The former refers to the effect of changes
in relative factor prices in response to increased supplies of physical
and human capital relative to labour supply. On the other hand, labour
productivity can also increase as a result of technological progress
which reduces the use of all factor inputs in general but probably with
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unequal saving on different factors. The effect of such technical
advance can be represented by an inward shift of isoquants towards
the origin or, in equivalence, an upward shift of the production
function. In addition to technological advances, economies of scale
can also lead to simultaneous savings in all factors or production
but as we shall see later, though being theoretically distinct concepts,
the two are complementary to each other in their effect on labour
productivity change and cannot be distinguished from each other with
any analytical meaning.
The classical prescription for increased labour productivity
as the result of substitution of physical capital and skill for labour
is consistent with Taiwan's experience of factor accumulation. In this
context, the driving force was the increased supplies of both physical
and human capital. Disregarding the extent of effect that technological
progress may have on labour productivity, the increased relative
abundance in capital and skill supplies should have caused substitution
for labour and raised the marginal productivity of labour, even under
static states of technology. Therefore, technological progress and
factor substitution can have effect on labour productivity change
simultaneously. [-hat is required to be examined is their relative
dominance in causing the different rates of labour productivity change
across industries.
4.4.2 Technical change and factor substitution
Technical change is, in its purity, referred to the advancement
in technological knowledge. In this context, it concerns with the
knowledge-creating activities of research, invention and development,
together with the process of absorption of new knowledge into the
productive system. However, the for purpose of present study, we are
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interested in the effect of change in technology on factor productivity
instead. Technical change in this context has the essential characteris-
tic to shift the production function (embodying all previously known
techniques) enabling greater output to be produced with the same volume
of inputs, or the same output with lesser inputs. In this sense,
technical change will cover both the improvement in efficiency due to
movements towards the known boundaries as well as the expansion. of the
boundaries themselves due to increase in knowledge. Alternation of an
existing technique in response to change in factor prices but without
shifting the production function does not constitute technical. change!
We can also incorporate easily the production of new products
into this concept of technical change. Since output is not. measured
in bulk but its value (added), production of new products which have a
higher value with the same volume of inputs is equivalent to increased
productivity as a result of expanded production boundaries. It is
commonplace in the history of innovations that new goods were usually
very expensive to produce, yet they were able to command high prices
when they were first produced.
It is noted that increased efficiency due to economies of
scale is practically difficult, if not impossible, to distinguish from
that due to genuine technical change, though they are theoretically
distinct concepts. A more efficient production boundary due to economies
of scale is also represented by less factor input requirements per unit
but it is only asessible to plants of large enough production volume.
Therefore, it differs from the one due to technical change by that it
does not represent a different state of technological knowledge but
rather the assessibility of different techniques at different production
level. This theoretical difference is not perceivable empirically.
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For the purpose of present study, 'technical change' is extended to
cover both taking economies of scale as a kind of 'pseudo` technological
advance.
Although technical change refers to shifts in the production
functions, what is empirically observable is the effects of change from
one production technique at one state of technology to another technique
of more advanced technology. This can be illustrated by mean of two











In Fig. 4.1, a0a0 is a unit isocuant of a two-factor production
function (for simplicity) which represents all production possibilities
at the initial period. Among these possible production techniques, one
is chosen for production, indicated by the point M, with capital intensity
given by the ray OM. Unit labour requirement is OC. The choice of
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a particular technique is dependent on the prevailing factor price
ratio which is not shown. Unit isoquant a1a1 represents production
possibilities at a later period 1. At a different factor price ratio
technique N is chosen. Capital intensity is represented by ON and
unit labour requirement by OB.
It is clear that the observed productivity changes are
determined by a movement onto the optimal technique chosen on the new
boundary. The optimal choice is to achieve a combination of factors
which minimizes the cost of production given the latest state of
technical knowledge and the factor prices. M and N in Fig. 4.1 are
examples of optimal techniques at different level of technical knowledge.
However, the ability of producers in developing countries, like Taiwan,
to attain these optimal techniques has been a point of queries.
Gouverneur 58 pointed out that most modern techniques were
developed in advanced countries and their principal customers were firms
operating in these countries whose relative factor costs and market
size were different from those in developing countries. More specifi-
cally, these techniques were developed, among other production possibi-
lities, to suit the prevailing factor costs in the advanced countries
and therefore not necessarily consistent with the factor costs situation
in developing countries. Therefore even if new technique also caused
cost reduction when used in less developed countries, the choice would
not be an optimal one. It is illustrated in Fig. 4.2 that, because of
relative cheap capital in advanced countries, the new techniques are
58. J. Gouverneur, Productivity and Factor Proportion in Less Developing
Countries, (Oxford: Clarendon Press, 1971), pp. 17-30.
more capital intensive than if the choice is made by the developing
countries under the circumstances that all production possibilities
are attainable.
Unit labour requirement (L)
Gig. 4.2
aa and aa are isoquants of old technology and new techno¬
logy respectively. Tn., TnT_ and T_T_ are equal cost lines at the
relative factor prices of the developing country. TqTq rePresents the
relative factor prices of the advanced country where the new technique,
P, was developed. It is obvious that the only optimal technique should
be N if all production possibilities embodied by the new state of










































available new technique is P which nevertheless means a reduction in
costs compared with the old technique M. Therefore P will be adopted
by the producers even though it is only a suboptimal choice and
inconsistent with the factor price ratio.
The plausibility of Gouveneur's argument lies on the assumption
that international diffusion of technology is piece-wise rather than a
transmission of new technological concepts in general which would
otherwise be adapted to the factor price condition of the receiving
country.In fact, Gouveneur had narrowly equated a new technique to
machinery and equipment used.59 However, it should be distinguished
between the adoption of a particular technique and the diffusion of
technological knowledge which embodies the whole of production
possibilities from which that particular technique is picked under
factor cost consideration. Therefore, if factor costs were considered
in designing a new plant in the innovating country using the modern
technical knowledge, there is no reason. why similar consideration would
be denied in building a new plant in the receiving country. Of course,
there are extreme cases that substitution possibility does not exist
at all in certain technology but this. should be taken as fixed
proportion production function instead of as a suboptimal choice ehen
the technique is adopted without any adjustment. Therefore, though
Gouveneur's argument is illuminating in pointing out the existence of
new techniques which do not allow adoption with factor substitution,
it does not prevent us from analysing the effects of technical diffusion
on less developed countries as if the innovations are originated in
them.
59. Gouveneur, p. 17.
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4.4.3 The characteristics of technical advance
Technical advance influences productivity movements in three
ways- the rate of technical advance, biases towards uneven factor-
in the elasticity of substitution. 60 The first
savings and the change n
component is the extent of the technical influences on unit total costs
when factor prices are constant. Graphically, it is the movement of
the isoquants towards the origin. The second component relates to the
effect of technical advance with the result of a greater reduction per
unit of.output compared to capital per unit of output, or vice versa.
Therefore, the labour or capital-saving biases of technical advance
are measured by the relative change in capital per labour unit when
relative factor prices are constant. This change in capital intensity
is distinct from that of the result of factor substitution which
originated from factor price change and therefore the effect of factor
price changes must be excluded. The third component is the change in
the curvature of the isoquants which represents a greater or less
possibility of factor substitution. This component alone may not
affect the total cost of production but it does determine the extent
of productivity movements and capital intensity change through factor
substitution. Therefore if the elasticity of substitution has increased
as a result of technical change, it accelerates the labour productivity
increase in response to cheaper capital by allowing greater extent of
substituting capital for labour.
Addendum by60. W.E.G. Salter, Productivity and Technical Change,
W.B. Redaway, (Cambridge: Cambridge University Press, 1969),
pp. 29-35.
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4.4.4 The aggregate problem
So far the effects of technical change on productivity and
factor intensity have been considered at the plant level. Obviously
an industry is comprised of plants using techniques of different
vintages. In a world where adjustments take time, observed levels
of productivity depend upon the extent to which the flow of new techniques
are actually incorporated into production." 61 The exlent of incorpora-
Lion depends on the capital costs involved. If changes are of dis-
embodied type, the capital cost will be what is needed to adjust the
factor combination. If the changes are of embodied type, however, the
cost will be what is needed to build a completely new plant in replace-
ment of the old one. Old plants will stay as long as their unit
operating costs are below the selling price which in turn equals the
operating costs of new plants plus an operating surplus. The latter
should be equal to the unit capital cost involved in the new technique.
Therefore, old and new techniques co-exist in an industry at any point
of time.
Fig. 4.3 illustrates the situation that a total output AE
are being produced by plants in an industry using different techniques
and therefore of different operating costs, represented by the rectangular
blocks. AB is the unit labour requirement of the newest plant arid DI?
is that of the plant at the margin of obsolence, i.e., its operating
cost is just equal to the selling price. At a wage rate of w, the
respective operating costs are Ln.w and Ln-t .w. The difference between
the operating costs is equal to BC which is the operating surplus S of
the newest plant. Thus,
L •w- L •w= S(4.3)
n-t n



























The operating surplus may divided into two components: C,
real investment per unit of output and g, the 'price' of this real
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L -L= C• g w
n-t n n
It is noted that the extent of employing new techniques is determined
by the capital costs involved as well as the price ratio of factors.
The former refers to the technical change concerned. Equation (4.6)
indicates that at a lower price of capital, the difference between the
newest plants and the plant at obsolence is shorter in the unit labour


















cost-effective to replace old plants by the latest technique and hence
there will be higher concentration of outputs in more recent plants.
As time progresses, improving technical knowledge and changing
factor prices will bring forth a stream of new techniques. In period,
say, n+1, a new technique with operating costs AC and capital costs
C-D,, as shown in Fig. 4.4, becomes available. New plants embodying
11
this technique will be built and Droduct price will be lowered to P
n+1
where profits are normal. Simultaneously, some of the old plants
whose operating cost are now higher than the new selling price will be
scrapped, so that the output of the industry becomes A B which represents
an addition of output of 0,, from the new plants and deduction of
n+1
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output of 0n_t of the scrapped plants. It does not make any difference
whether the construction of new plants comes from new investment
decisions or simply replacement decisions. Entrepreneur in both cases
are taking the same advantage of new methods of lower total costs to
expand output, driving down price and thus forcing some outmoded plants
to be replaced. Output expansion in this manner will be moving in an
opposite direction of change of selling price, as against the case
when the expansion of output is stimulated by shifts in the demand
schedule.
We have seen that technical change has directly influenced
only but a few plants at a time. And these plants embody techniques
of different state of technology. At any point of time, the observed
factor productivities and factor intensities are only the weighed averages
of all existing plants. Consequently, the observed changes are changes
of the averages. The faster the rate.of technical change, more will be
the number of plants being affected and greater will be the changes
in the labour productivity of the plants. As a result the labour
productivity of the industry as a whole will change faster accordingly.
4.5 Factor substitution versus technical change- their respective
effects on labour productivity change
Productivity movements and the changes in factor intensities
may be due to factor substitution as well as technical change, which
can occur simultaneously. Deriving from the mechanism of technical
change discussed in the previous section, we shall distinguish its
effect on labour productivity change from that of factor substitution
origin. In association with empirical evidence, we shall try to assess
the relative importance of these two sources in shaping the labour
productivity movement of Taiwan during the period under study.
133
4.5.1 Labour productivity and factor intensity changes
In response to change in relative factor price, labour
productivity may increase by substituting capital and/or skill for
labour, or vice versa. In this case, the extent of labour productivity
change is a function of the elasticities of substitution of individual
industries alone, namely the extent to which capital and skill can
substitute labour. Therefore, free of the influence of technical change,
labour productivity movements should bear a positive relation to capital
and skill.intensity. Yet this may not be the necessary outcome if the
effect of technical change is important. Technical change can reduce
unit labour input without any change in the factor intensities. Under
such circumstances only can labour productivity change be independent
of the movement of factor intensities.
Table 4.10: Correlation coefficients between labour productivity
change (AYL) and capital intensity change (AKL),





significant at 5% level.
% significant at 10% level.
The statistical relation between labour productivity change
and the changes in capital and skill intensity respectively is shown by
the correlation coefficients in Table 4-10. The relation is not
significant except for period II when there was positive correlation
between changes of labour productivity and capital and skill intensity
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respectively. At least, this result suggests that technical change
was dominant in period I and III. Not the least, however, would
period II preclude the possibility of technical change provided that
it was biased in the same direction of factor substitution. In the
present case, it would require the bias to labour saving in view of
cheaper capital price.
4.5.2 Labour productivity and capital productivity changes
If the inter-industry differential of labour productivity
change is the consequence of factor substitution alone, increased
labour productivity will be accompanied by depressed capital pro-
ductivity. On the contrary, the correlation of labour productivity
and capital. productivity changes was consistently positives as illus-
trated by the correlation coefficients shown in Table 4.11 below,..
This result also suggests the effect of technical change' hich permits
raising the productivity of all factors simultaneously. Moreover, it
reveals the effect of technical change in all periods.
Table 4.11: Correlation coefficients between
labour productivity change (AYL)
and capital productivity change (AYK)
T IIIII
0 .9334***0.5243**0.3339
significant at 1% level.
significant at 5% level.
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4.5.3 Labour productivity and output changes
The statistical correspondence between labour productivity
change and output movement further support the dominant role of technical
change. The table below indicates that labour productivity changes were
highly and positively correlated to the pattern of output movement in
all periods.
Table 4.12: Correlation Coefficients between Labour
Productivity Change and Output Movement
IIIIII
0.6 707***0.6019*** 0.7056***
***significant at 1% level.
As discussed in Section 4.4.4 the measured labour productivity
change is the ratio of the weighed averages of output per head of all
plants in an industry using techniques of different technological
vintages at two points of time. For an industry under the impact of
technical change, output expansion is induced by lower selling price
as unit labour cost of the latest technology rapidly declines and is
brought through by the construction of new modern capacity at a faster
rate than existing capacity is being replaced. Therefore, there is a
concentration of total output into relatively modern plants where output
per head is higher than the older plants. The average labour producti-
vity will increase both because a number of new plants are now using
the most labour efficient techniques as well as with the scrapping of
obsolete plants the industry is comprised of plants using a more modern
mix of techniques.
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The further the industry expands, more new plants will be
built and more obsolete plants will be replaced.62 There will be a
higher concentration of the industrial output into the relatively
modern capacity and consequently a higher labour productivity growth
will be recorded. Conversely, a declining industry has a higher
proportion of its output concentrated in older plants, average output
per head is lower and therefore labour productivity growth is small or
there is even a decline in labour productivity. In other words, there
is a priori relationship between labour productivity change and output
movement which is consistent with the experience of Taiwan.
On the other hand, when it is the pure factor substitution
which causes labour productivity increase there is no a priori implica-
tion on the output movement. In fact, total output of an industry may
contract (as the result of declining demand) while individual plants
increase their output per head through substituting more capital or
skill. for labour.
Moreover, under the influence of technical change, substantial
variations in the rate of output growth are required to induce small
inter-industry differences in labour productivity change. The reason is
that the effect of output growth would affect output per head of only
a few plants as well as the relative weighting of different vintages
of plants and the weighted average is relatively insensitive to changes.
in the weights alone. This is also supported by Taiwan's experience as
62. It should be noted that the extent of output growth will depend on
the condition of demand (namely, the income elasticity and price
elasticity etc.) irrespective of the labour cost saving in the
latest techniques.
illustrated by the !.ollowing regression results63 which indicate that,
in ail cases, one-percent variation of labour productivity change




Period I: InAYL= 3.2294+ 0.2764 InAVA
(7.6417) (3.0575)
Period II: InAYL= 3.0212+ 0.3137 InAVA
(6.8710) (4.0529)





, u coefficients significant at:
63. T-values in parentheses a..1
level.
Empirical results in the above strongly indicate that
technical change had played an important role in addition to factor
substitution in causing labour productivity change. Moreover, the
pattern of labour productivity change obviously was one which showed
dominating effect of technical change. Therefore, we may conclude that
the pattern of labour productivity change in Taiwan during the period
followed that of technical change. In other words, the inter-industry
difference in labour productivity change was larger cue to different
impact of technical change rather than factor substitution.
4.6 Labour productivity change and .international trade
t- r i 1 t op priiinf P c f O T the 10. D 011 IT
As technical change had principally accounted
?• ornf°rruriria industries during the
productivity change of Taiwan's manufacturing.
• ror-iridu3trv difference of productivity
period under review the in-er v
r ~iITnpcts of tecnnic31 eQM.1 ncc.
change was therefore resulting from uneven impa.
0f1ted by the pattern of
Thus the pattern of technical impacts was r.-le
labour productivity change across industries. Recalling that we have
observed earlier in this chapter the following patterns of labour
productivity change during each sub-periods with regards to the factor
intensiveness of individual industries:
(a) Period I- not related to both capital and skill
intensity.
(b) Period II- positively related to capital intensity
and, to a less extent, skill intensity.
(c) Period III- not related to both capital and skill
intensity.
Consequently, the relative impacts of technical change would follow the
same patterns. These patterns should also be reflected In the rates of
output expansion which, as we have observed in Table 4.12, were always
highly correlated to those of labour productivity change.
The relation between output growth and trade expansion is















Barring the existence of inferior goods, domestic demands for
all goods should have increased with income, which was brought about by
increased labour productivity. Moreover, as Taiwan became more and
more trade dependent, these domestic factors would be less important.
Altogether, the position of domestics demands in Eq. (4.10) can be taken
as neutral, i.e., the rates were positive and more or less the same for
all commodity. Therefore, the rate of output growth was only related
to that of imports and exports. Under free trade, imports and exports
would move in the same direction. Any product, which became more
competitive, would gain export growth and reduce import demands ac the
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same time. This implies that improvement in trade performance should
be always positively correlated to output growth and hence the labour
productivity change, when the latter was caused by technical change.
However, we have observed a positive and significant correlation only
during Period II. (Table 4.9).
Nonetheless, Period II was unique with regards to the trade
environment. 11[ was the period when Taiwan had fully free herself from
internal and external trade distortions. During Period I, the influence
of the import substitution policy adopted in the fifties was still
strong and the effects of various import restrictions was still important
even until 1966 and imports and exports were not necessarily related to
each other as under non-regulated trade. Therefore, it was not unexpecte
that output growth, and thus labour productivity change was not related
to the change in trade performance. (Correlation coefficient between
AYL and AIX is -0.1323, not significant at 10 percent level).
On the contrary, Period II was much more free of the influence
of trade restrictions as trade liberalization was completed during this
period. Finally, Period III, although obviously largely free of import
restrictions, was affected by the impact of world economic recession
which lasted into 1976. It hit worst at the most successful exports,
causing over-production in these commodities. Output pattern was there-
fore not reflected in exports which were distorted by this economic
disturbance. Over-produced outputs were then retained as involuntary
domestic consumptions. The linkage between output growth and trade
performance was broken. Hence, labour productivity change would not be
related to the latter. (Correlation coefficients between AYL and ^IX
and between AYL and AXS are 0.0460 and 0.2248 respectively).
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4.7 Concluding Remarks
Labour productivity growth can be caused by substituting
capital and skill for labour (thus raising the marginal productivity of
the latter) as well as by technical change. The former source of
labour productivity change is compatible with the experience of Taiwan
when higher wage rate and cheapening of capital and skill supplies
provided an incentive for substitution. Nevertheless, it is observed
that labour productivity change had followed a pattern that was caused
by technical change. Therefore, technical change should have played a
principal role in causing labour productivity change, with regard to
the inter-industry difference, although the effect of factor substitution
was not precluded.
On the other hand, Taiwan had undergone tremendous expansion
in manufactured exports but the pattern of success did not always relate
to the Labour productivity change and hence the technical change. It
has been concluded that such relation should always exist if the linkage
between domestic production and exports for a small trade dependent
economy was not subject to trade barriers or external disturbance.
Among the three periods under review, Period II (1966-1971) was the only
one which was facing such trade environment. Labour productivity change
showed a strong positive correlation with the improvement of trade
performance. Also it was only this period which displayed a systematic
pattern of labour productivity change in favour of the more labour
intensive industries, reflecting the relative impacts of technical
change. The unique pattern of technical change in this period is an
issue for further consideration. So far we have not yet considered the
factors which determined the pattern of technical change nor the reasons
for its abrupt changes from one period to the other.
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Government planning had played an important role in the
industrialization of Taiwan but it should be ruled out as the moulding
forces of technical change pattern. Such hypothesis would require a
zigzag industrial policy for. Taiwan, which was obviously inconsistent
with the observed facts. The experience of the respective periods
however. suggested that, without trade distortion, technical change
took place faster in more labour intensive industries and no systematic
pattern would be observed if otherwise. Therefore the pattern of trade
seemed to. have influence on technical change. [tire shall. examine such
relationship and try to establish a cause for the pattern of technical
change in the final chapter.
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were protected from foreign competition but at the same time flexibility
was provided not to protect inefficient, import competing industries.
Under these protective measures, resources reallocation would take place
to the exporting sectors. However, reallocation of resources took time
and a new industrial structure gradually took shape with the passage of
time.
Nevertheless, progress in this direction reflected in the
trade pattern had already been observed during 1966. Although still
under the influence of import substitution, a pattern of trade which
biased favourably towards labour intensive products had emerged. It
showed significantly Taiwan's comparative advantage in low-skill products
notwithstanding that the significance in term of capital intensity was,
though comparatively greater then, still not conclusive. It suggests
that improvement in trade had been successful in more low skill industries
and, to a lesser extent, in low capital intensive industries.
The process of resources re-allocation sped up during the
following five years, when Taiwan had made remarkable success in trade
of labour intensive products. At the same time, this was the period
which saw the most rapid growth of Taiwan economy. In 1971, Taiwan's
pattern of trade had shown distinct comparative advantage in goods of
both low skill and capital intensity. Over the five years period
between 1966 and 1971 labour intensive goods had successfully expanded
and gained trade in world market. Table 5.1 summarizes the
situation.
During the rest of the period under review (1971 to 1976),
Taiwan had maintained her comparative advantage position in labour goods
and enjoyed sustained growth. During 1976 her pattern of trade also
indicated strong inverse association with capital intensity as well as
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Table 5.1: Rank correlation coefficients between changes in trade




-0.6375*** * 0.3337-0. 66431AXS
significant at 1% level (one tail test).
significant at 5% level (one tail test).
skill intensity. However, there had not been. any more substantial
improvement in trade performance of labour intensive goods. No systematic
trade improvement was experienced during this period as observed from
the rank. correlation coefficients in the table below:
Table 5.2: Rank correlation coefficients between changes in trade




N .B. All coefficients not significant at 5% level
(one tail test).
The trade expansion was slov ed down by the world economic
recession during 1974/75 which hit the exporting sectors most. Also,
the improvement in trade had became stagnant probably because the
realization of comparative advantage had been completed and Taiwan had
attained a stable pattern of trade. The latter is consistent with the
experience during 1971 and 1976 when trade was distinctly favourable to
goods of low capital and skill content.
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5.2 Comparative Advantage and Technical Change
During her course of realization of comparative advantage,
Taiwan also saw rapid growth of labour productivity in her manufacturing
industries which, as we argued in the previous chapter, reflected the
pattern of technical change. However, different patterns of labour
productivity movement, hence different patterns of technical impacts,
were observed during each of the three periods under review. While it
apparently did not related to capital intensity or skill intensity for
both 1961/1966 and 1971/1976, labour productivity had grown faster in
more labour intensive industries during 1966/1971. .Therefore, the
pattern of technical change and that of trade improvement were both
inversely related to capital and skill intensiveness of the industries
concerned. As a result, we have observed that during 1966/1971 labour
productivity change and trade improvement followed the same pattern.
Since labour productivity change is always associated with
expansion in output under the influence of technical change, as discussed
in Section 4.5.3 of Chapter IV, Taiwan's production had expanded faster
in labour intensive industries during 1966/1971. And no systematic
output expansion was observed during the other two periods. Increases
in output would add to either domestic or foreign consumption but the
relative allocation would depend on the domestic demand conditions.
Barring the existence of inferior goods, domestic consumption of all
goods would increase with labour productivity growth. Therefore, if
free from trade distortions, the extent of trade improvement should
always reflect output expansion.
However, such trade environment was observed only in period
1966/1971. Whereas output of labour intensive industries had expanded
faster, there was more labour intensive products in excess of meeting
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increased domestic consumption and went for exports, resulting in
improved trade performance as observed in period 1966/1971. The link
between output and trade performance was broken during both 1961/1966
and 1971/1976 for, different causes. The pattern of trade improvement
therefore did not reflect output movement. Significant correlation
between labour productivity change and export expansion was not observed.
Nevertheless, the above relationship represents no more than
an accounting equality between labour productivity or output changes on
one side and changes in domestic consumption and export performance on
the other. It does not lead to a conclusion on the causal relation
between technical change and export performance, although it could
easily mislead us to conclude that under appropriate conditions, technical
change would help to improve export performance.
So far we have not postulated on the determining factors of
the pattern of technical change. Such factors will have to be exogenous
if technical change explains trade performance in any case. In other
words, they should be derived from factors which affect the adoption of
new techniques. Recalling that the extent of employing new techniques
is determined by the capital costs involved as well as the relative
factor prices, the two are the only possible factors. 65 All industries
will be facing the same relative factor prices unless the latter are
manupilated by government policies, etc. On the other hand, capital
costs involved will depend on the particular innovation concerned.
However, there is no a priori reasons why capital costs involved are
lower for new techniques in labour intensive industries, or in an
opposite manner.
65. Eq. (4.5) of Chapter IV.
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We have observed that the technical change had changed its
pattern in different periods. Excluding the remote possibility that
the capital costs involved of new techniques in different industries
displayed similar patterns, the observed patterns of technical change
would require abrupt changes in industrial strategies. While it is
agreed that government activities had played a major role in the
economic development of Taiwan, the only conclusion on its discrete
policy on technological progress was that the policy was beneficial to
exporting industries. Although her exporting industries were found to
be labour intensive, abrupt changes in the policy was not consistent
with the experience of Taiwan.
Therefore we can summarize that the experience of Taiwan did
not reconcile with the hypothesis that government policy such as develop-
ment priority determined the pattern of technical change which, in turn,
enhanced export expansion under appropriate circumstances.
An alternative hypothesis follows from the relations between
export and output expansions and technical change. We have discussed
the relation between output expansion and the rate of technical change
in the previous chapter. Expansion in productions stimulates replacement
of obsolete plants by construction of new plants embodying latest
production techniques at a faster rate. More outputs will concentrate
into relatively modern plants, in which the output per head are higher.
Since labour productivity of an industry is the simple weighted average
of output per head, in which the weights are the output represented by
plants of different vintages, it grows faster in expanding industries
than in the declining ones. On the other hand, success in trade
expansions will be transmitted into corresponding expansion in domestic
production if trade is not distorted such that the relation between
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export and output holds. In that case the difference in increased
demands is foreign. Corresponding contractions in outputs occur in
the other industries which are less competitive against foreign products.
Under such circumstances, a positive relation between trade improvement
and output expansion readily exists. Otherwise, trade expansions do
not necessarily lead to more domestic production.
We have observed that trade environment was relatively free
during 1966/1971. Therefore improvement of labour intensive trade
during this period would cause expansion in domestic production
accordingly. Realization of her comparative advantage was reflected
in the trade expansions of more labour intensive products. The positive
relation with output expansions was recorded by the correlation
coefficient shown in the table below. The relation were however not
statistically significant for both periods of 1961/66 and 19 71/ 76
respectively. During the former period the start of a new trade policy
had lust started and import restrictions were still significantly
distorted the pattern of trade. During the latter world economic
recession had worst hit on exporting industries of Taiwan.
Table 5. 3: Correlation coefficients between changes in





***significant at 1% level
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Therefore, our alternative hypothesis states that the rate
of technical change is determined by increased demand for domestic
products and when such demands adequately reflect the pattern of export
demands, namely, under free trade the rate of technical change is
determined by export expansion.
Following directly from this hypothesis, the rate of technical
change, hence the rate of labour productivity change, would be related
to export expansion when the latter occurred to labour intensive
industries in the case of Taiwan because demands for labour intensive
products should not increase as fast as their outputs. A significant
positive relation between labour productivity change and export expansion
was observed during 1966/1971 when domestic outputs followed export
expansions. During the other two periods the relation was not signifi-
cant and at the same time, trade did not improve particularly faster in
labour intensive products and output expansion did not reflect the
change in export demands. Thus, the hypothesis is not refuted.
5.3 Summary of findings and conclusion
In this thesis the analysis of Taiwan's trade pattern over
time is consisted of two parts. In the first part, Chapter III, a
multivariate model constructed from synthesizing neo-factor proportion
and neo-technological theories of trade has been. employed to explain
the trade pattern at four different points of time over the period 1961
to 1976. As tests of the validity of these competing trade theories,
it concludes that the factor proportion accounts are always more signi-
ficantly explanatory variables of the pattern of trade while the neo-
technological accounts are far less relevant to the experience of
Taiwan.
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The trade patterns thus revealed indicate that Taiwan had
a comparative advantage in more labour intensive products. However,
this was not realized until some years had elapsed since Taiwan adopted
an export promotion policy. The effect of protective policy of trade
was still felt but its magnitude diminished steadily as reflected by
the decreasing importance of the dummy as an explanatory variable over
time. This suggests a realization of Taiwan's comparative advantage
in labour intensive products as the result of liberalization of trade
policy.
The latter is confirmed in the second part of the analysis
which forms Chapter IV. It was observed that trade performance as
measured by both indices of trade (IX and XS) had improved substantially
in more labour intensive products during the period 1966 to 1971.
During the earlier period 1961 to 1966, the improvement was less noted
as the effect of protective measures on trade remained significant.
In the later period 1971/76, trade in more labour intensive products
also did not improve faster mostly because of the world economic recession
which hurt the exporting labour intensive industries most.
Furthermore, the success in trade expansion did not necessarily
relate to the extent of labour productivity growth. A positive relation-
ship was found to be statistical significant only during the period
1966 to 1971. A further examination revealed that interindustry
differential in labour productivity change h::d been caused by the
unequal impact of technical change. This applied to all of the three
periods under study. Finally, it was observed that the significant
relationship between trade expansion and labour productivity change
during 1966 to 1971 was associated with that trade expansion and producti-
vity change were both relatively more favourable in more labour intensive
sectors- a phenomenon not observed in other two periods.
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Examining the pattern of trade expansion as well as the pattern
of labour productivity change during various periods it was concluded
that the pattern of trade expansion had a direct bearing on the technical
impacts on labour productivity movements. It was positively illustrated
by the experience during period 1966-1971. As result of realization of
her comparative advantage, Taiwan expanded her domestic production of
labour intensive goods for exports while her more skill and capital
outputs contracts giving way to more competitive imports as the trade
constraints were lifted. Faster growth of outputs stimulated faster
rate of adoption of modern production techniques which resulted in
faster growth of labour productivity in the more labour intensive sectors.
The hypothesis also did not contradict the experiences
during 1961/66 and 1971/76 although these two periods did not reveal
systematic improvement in trade performance in more labour intensive
products. Correspondingly labour productivity did not grow particularly
faster in more labour intensive industries nor the more skill and capital
intensive ones. Therefore, the hypothesis that successful trade
expansion had caused faster labour productivity growth as the result
of technical change was not refuted.
On the other hand, the experience refutes the assertion that
technological factors alone determine the rate of labour productivity
growth independent of trade conditions. Should the assertion be true
labour productivity change could remain favourable to labour intensive
industries disregarding a recession in trade of these products. The
experience in 1971/76 period would not be inconsistent with this
alternative hypothesis only if there had been a switch in the assumed
policy to promote the state of technology in the more labour intensive
industries. Such abrupt change is not quite likely and tnere had been
no cause for this.
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5.4 Some implications
The observation in this study disagrees with the technological
accounts of trade in two domains. Firstly, technological variables were
not important, or at the most redundant, explanatory variables of the
trade patterns of Taiwan at various points of time while the factor
proportion variables were significant and superior in explanatory power.
In other words, the comparative advantage, or the trade patterns under
free trade, had been adequately determined by the factor endowments
alone. Technological influence turned out to be redundant. Hence,
describing trade patterns in ter in of technology attributes did not help
explain the comparative advantage attained by Taiwan.
Secondly, it also disputes the general conception among
development strategists that labour productivity growth brought forth
by technical change causes success in export growth, although it is
observed that a positive relation between the two did exist subject to
certain circumstances. In contrary, it is consistent with a hypothesis
that it was the success in trade expansion which caused the corresponding
labour productivity change that measures the rate of technical change.
This worked through the link between trade performance and the level
of domestic outputs in the case of a trade dependent economy like Taiwan
under free trade. The notable trade expansion during the 1966-1971.c-C.t.
period was originated from the realization of comparative advantage as
trade became liberalized, leading to output expansion in the exporting
industries and contraction in the import competing ones. The relative
rate of output growth determined the speed of adoption of latest
technologies and hence the labour productivity change. This hypothesis
implies that should trade have improved in the contrary in more skill
and capital intensive products, labour productivity,would grow, reflecting
`the rate of technical change, faster in these industries.
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Indeed the economic success of Taiwan during the period
under review rested on the flexibility of her strategy with regard to
the adoption of technology to promote export. Her export promotion
policy did not rigidly emphasize in specified industries but only
generally encouraged and selectively protect the growth of industries
which had export potentials. 66 In this way, businessmen were allowed
to channel investment to individual industries in response to market
force so that improved capacity would be met by adequate demands. Had
the government rigidly but wrongly overinvested in an industry, labour
productivity did not increase with more modern production technique
alone when the outputs might not be necessarily competitive taking into
consideration of other costs.
Factor endowments were important in the determination of
trade patterns or comparative advantage of a trade dependent economy
like Taiwan. Her major trade partners were developed countries having
distinctly different endowments in production factors which formed the
basis of trade. These relative abundances were however changing as
Taiwan grew into a wealthier economy. Particularly cheap labour were
no longer abundant when the living standard had improved as the fruit
of economic growth.. The structural changes in the economy would affect
the comparative advantage position. of Taiwan in relation to her trade
partners. With rising real 1.7ages, Taiwan has already felt the competi-
tion from later comers such as South Korea and the Philippines in the
exports of labour intensive manufactures. Raising labour productivity
to compensate for higher wages through reduction of unit labour
66. See Chapter II, section 2.2.
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requirement seems logical approach to maintain competitiveness but
the results might not be necessarily successful. We have observed
that labour productivity growth resulting from technical change depended
on the rate of adoption of modern technology would be profitable only
if the total costs involved were less. The latter were obviously
determined by the relative price levels as well as the requirements of
technology in individual industries concerned. Therefore the success
of promoting productivity should be determined by the precondition of
good export profitability in the first place.
In years to come, Taiwan will be losing her competitiveness
in labour intensive products to other developing countries. Her com-
parative advantage will be moving to product categories of higher skill
and capital intensity. However, her relative endowments in both physical
and human capital, though more abundant than before will riot enable
her to compare favourably with the more advanced countries. The basis
of trade with these countries remains to be her cheaper, though not as
cheap as before, supplies of labour which are on the other hand more
skilled and better equipped than those less developed countries, giving
her edge over these countries in products which require a little more
than simply cheap labour in this part of the world market.
On the other hand, her relatively abundant supplies of skilled
labour and capital will create a basis of trade with the developing
countries. She till be trading with them with a surplus in some Skill
and capital intensive products which are not competitively produced by
the more advanced countries. Their comparative advantage should lie in
products of even higher capital and skill intensities.
In short Taiwan will move up to the position of a middle-range
country which possesses a comparative advantage in products of a particular
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factor intensity. Her exports to more advanced countries are more
labour intensive than her imports from these countries but her exports
to developing countries are conversely more skill and capital intensive.
Such duality in trade is observed in other developing economy which
industrialization earlier. Hong Kong is an example.67
started the
Although up to the end of the period under review, Taiwan's major trade
partner continued to be the developed countries and her exports were
labour intensive, the changes in economic environment strongly suggest
the above might be a natural path to follow.
Taiwan's attainment in competiveness in such products will
cause corresponding technical change in the industries concerned.
Therefore labour productivity will grow as the output structure of
the manufacturing industries reallocates in favour of these industries
in a way similar to what happened to the labour intensive industries
earlier when the realization of their comparative advantage had brought
forth their output expansion.
Technical change calls for the necessary of adoption of
new production techniques which are stimulated by a favourable demand
conditions. During the course of re-structuring of the manufacturing
sector, the whole process will theoretically obey the market forces
but an active government participation is necessary to smoothen the
transition. Firstly the export oriented attitude should persist though
aids to the newly built industries will continue to be important.
Inertia of enterprises to enter into new productions had been experienced
when Taiwan switched from an import substitution strategy to an export
67. See Ching-hung Lai, Exports of Manufactures from Hong Kong, unpublished
M.Phil. thesis, (The Chinese University of Hong Kong, 1979), Ch. 5.
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oriented one. The same can happen again and government planning can
minimize it. Finally it is dangerous to adopt an attitude that intro-
duction of any new technology is beneficial to the economic development.
Non-selective assistance given to them may result in misallocation of
scarce resources at the expense of competitive industries which are
not given the share they deserve and the economic growth will be hampered
on the whole. Being a trade-dependent economy, policies should continue
to observe the basic principle of comparative advantage. Demand
conditions should be monitored. With only moderately more abundant
endowments in skilled labour and capital, Taiwan cannot efficiently
allocate her resources simply by encouraging adoption of new production
techniques in the very capital and skill intensive industries.
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APPENDIX I
Table A-1.2: General Sources of Industrial Data
(1) General Report 1961, Industry Commercie Census o£ Taiwan,
The Republic, of China, Vol. Ill, Man u£ a c t ur in g, (The Executive
Group of I.C.C.T.: December 1962).
(2) General Report on the Third Industrial Commercial Census of
Taiwan, The Republic of China, Vol. Ill, Manufacturing, (The
Commission of I.C.C.T.: June 1968).
(3) The 19 71 Industrial Co miner c lal Censuses of Ta iwan and Fukien
Area, Republic of China, Vol. Ill, Manufacturing (Taiwan Area),
(The Committee on Industrial and Commercial Censuses of Taiwan
and Fukien Area, Executive Yuan: June 1973).
(4) The Report of 1976 Industrial and Commercial Censuses of Talwan-
Fukien Pis trie t of The Republic of China, Vol. Ill, Book I,
Taiwan District, Manufacturing, (The Committee on Industrial and
Commercial Censuses of Taiwan-Fukien District of China, Executive
Yuan: December 1978).
Table A-2.1: Sources of Supply and Demand for
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Source: C.Y. Lin, Industrialization in Taiwan, 1946-19 72.
(U.S.: Praeger Publishers, 1973), p. 214.
Note:— means figures smaller than the unit indicated.
APPENDIX II
T a b I e A- 2. 2.: S o u r c e s o f S up p 1 y and Demand for Sub sect o rs_ o f Ma n u f a c L u ring, 1966
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Textiles and wearing apparel
Woodproducts and lurnilure
Paiaer and pulp




Plastics and plastic produets
Other chemicals and chemical pruduH.s
Petro 1 cuin product s
Other norunetallie mineral products
i ro11 atl; cc I producs
Aluminumand its) roii c t s
Oliicr metals and metal »u oducts
Machinery
Householdelect ideal ope! lanc.es
Communi i at ions equipment
Other electrical apparatus and. equipment
Transports• ior» equipment
Pri i i t i nit
5 1' i c ell a; io ons i;, n u {acinii a q
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4 4,9 7 0
Sou roe: Lin, p. 213.
APPENDIX II
Table A-2.3: Sources of Supply and Demand for
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Source: Lin, p. 216.
Table A-2.4: Sources of S upp1y and Demand for Subsec tors of Manufacturing, 1971
(Unit: NT$Mn.)
Domes tic Total







Textiles and wearing apparels
Wood Products and furnitures
Paper and pulp and products





Other chemicals and chemical products
Petroleum products
Cement and its products
Other non-metallic mineral products
Iron and steel products
Aluminium and products















































































































































































Source: input-output Tables of 1971, compiled by the Overall Planning Department, Council for Economic Planning
and Development, Executive Yuan, Republic of China.











Textiles and wearing apparels
Wood products and furnitures
Paper and pulp and products





Other chemicals and chemical products
Petroleum products
Cement and its products
Other non-metallic mineral products
Iron and steel products
Aluminium and products


















































































































































































Table A-3.1: Taiwan: Export Value by Commodity Groups-
1961, 1966, 1971 and 1976
(in hundred thousand US$)





































































































































Sources: (a) For 1961, 1966 and 1971, Research, Development, and Evaluation
Commission, Executive Yuan, Commodity Trade Statistics of The
Republic of China, (SITC, Revised), 1954-1974, (August 1976).
(b) For 1976, The Statistical Department, Inspectorate General of
Custom, The Trade of China 1976, (Taipei, Taiwan: May 197).
Notes: (i) Values are converted from N.T. Dollars. Conversion factors
(N.T. Dollars per U.S. Dollar): 1961- 40.03; 1966- 40.00;
1971-40.00; 1976-37.95. Computed from Table 149 of
Statistical Yearbook of The Republic of China.
(ii) '0'- less than 0.5 of unit.
APPENDIX III
Table A-3.2: Taiwan: Imports Value by Commodity Groups-
1961, 1966, 1971 and 1976
Commodity Groups SITC Code 1961
(in hundred thousand US$)






































































































































Sources: Same as Table A-3.1.
Notes: (i) Values are converted from N.T. Dollars per U.S. Dollar):
1961- 40.03; 1966- 40.10; 1971- 40.10; 1976- 38.05.
(ii) 0T- less than 0.5 of unit.
APPENDIX III
Table A-3.3: Total Value of Exports of World Market Economies
fin TTSSMr. i

























































































Sources: (1) 1966- Department of International Economic and Social
Affairs, Statistical Office, Commodity Trade Statistics
1966, Statistical Paper, Series D, Vol. XVI, (New York:
United Nations, 1967).
World Total is the sum of exports of major exporting countries
in individual commodity group, whose exports account for more
than 95% of world total in 1968.
(2) 1971- Yearbook of International Trade Statistics 191 193,
(New York: United Nations, 1974),
(3) 1976- Yearbook of International Trade Statistics 197, Vol. II,
Trade by Commodity Matrix Tables, (New Tork: United
Nations, 1977).
APPENDIX II I
Table A-3.4: Taiwan: Gross Value Added by Manufacturing
Industries- 1961, 1966, 1971 and 1976
Industry Groups
(in NT$Mn.)















































































































Sources: (1) 1961 Census, pp. 750-751,
(2) 1966 Census, pp. 573-578. Sum of Indirect Tax and Census
Value Added.
(3) 1971 Census, pp. 366-375.
(4) 1976 Census, pp. 2-17.
Notes: (a) included in 'Apparel1.
(b) included in 'Chemical products'.
Table A-3.5: Taiwan: Total Value of Fixed Assets in Operation by
Manufacturing Industries- 1961, 1966, 1971 and 1976
APPENDIX III















































































































Sources: (1) 1961 Census, pp. 656-667.
(2) 1966 Census, pp. 1-20.
(3) 1971 Census, pp. 2-11.
(4) 1976 Census, pp. 2-17.
Notes: (a) included in 'Apparel'.
(b) included in 'Chemical products'.
APPENDIX I][
Table A-3.6: Taiwan: Total Wages and Salaries Paid by
Manufacturing_Industries- 1961, 1966, 19 71 19 76
(in NT$Mn.)















































































































Sources: (1) 1961 Census, pp. 1-9.
(2) 1966 Census, pp. 315-334.
(3) 1971 Census, pp. 142-151.
(4) 1976 Census, pp. 220-233.
Notes: (a) included in 'Apparel'.
(b) included in 'Chemical products'.
171 APPENDIX III
Table A-3.6: Taiwan: Total. Wages and Salaries Paid by
inufacturing Industries- 1961, 1966, 1971 1976
(in NT$Mn.)
19 711961 1966 1976industry Groups
433 1,066 3,216 11,934Textiles
84 107 2, 471 8,694Apparel
8 13 83 1,023Leather products
13 44 392Foo swear (a)
172 438 1,517 4,283Wood products
41 42 175 819Furniture fixtures
114 221 825 2, 435Paper products
101 156 404 1, 3 5 7Printing publishing
311 736 2,032 5,929Chemical products
47 105 504 1,930Rubber products
205 1,545 7,830(b)Plastic products
12 38Pottery 127 806
44 67 217 687Glass glasswares
247 45 0 2,944999Other NMivi products
93 241Iron and steel 615 2,831
Non-ferrous metals 50 76 1.70 541
121 235 903 5,871Metal products
132 4,887372 1,307Machinery
Electrical machinery 2, 702 12,65695 391
223Transport equipment 4, 760854332
Precision instrument 3 17114 928
Other manufacturing 60 96 860 3,341
Sources: (1) 1961 Censt., PP. 1-9.
(2) 1966 Censt., pp. 315-334.
(3) 1971 Censu, pp. 162-151.
(4) 1976 Cerzsu, pp. 229-233
Notes: (a) included bn' Appany'
(b) included 1 n' Cheminal products'.
APPENDIX III
Table A-3.7: Taiwan: No. of Persons Engaged by Manufacturing
Industries- 1961, 1966, 19 71 and 1976















































































































Sources: (1) 1961 Census, pp. 1-9.
(2) 1966 Census, pp. 203-222.
(3) 1971 Census, pp. 82-93.
(4) 1976 Census, pp. 2-17.
Notes: (a) included in 'Apparel',
(b) included in 'Chemical products'.
APPENDIX III
Table A-3.8: Taiwan: No. of Operatives by Manufacturing
Industries- 1961, 1966, 1971 and 1976















































































































Sources: (1) 1961 Census, pp. 518-523, Productive Labourers.
(2) 1966 Census, pp. 203-222.
(3) 1971 Census, pp. 82-93.
(4) 1976 Census, pp. 202-219.
Notes: (a) included in 'Apparel'.
(b) included in 'Chemical products'.
No. of operatives is the sum of no. of skilled and unskillec
workers.
APPENDIX IV
Table A-4.1: Taiwan: Wholesale Prices: Index Number
by Manufactured ?_r: iuc ts
(1971- 100)














































































































Source: Statistical Yearbook of The Republic of China 1977. (Directorate-
General of Budget, Accounting Statistics, Executive Yuan, The
Republic of China), pp. 422-423.
Note: n.a.— not applicable
Textiles
APPENDIX IV
Table A-4.2: Correlative Price Index Number of Gross Fixed
Capital Formation and Consumer Price Index
(1971= 100)
1961 1966 1971 19 76
Correlative price index











Source: Statistical Yearbook of The Republic of China 1977, (Directorate-
General of Budget, Accounting 6 Statistics, Executive Yuan,
The Republic of China).
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